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GENERAL  OBJECTIVES  OF  THE  PROJECT  ON  LINGUISTIC  ANALYSIS 


The  central  objective  of  this  group  is  to  uncover  and  formalize 
some  of  the  underlying  properties  of  natural  language.  While  our 
attention  is  primarily  focused  on  Mandarin  Chinese  and  American 
English,  the  results  we  achieve  from  studying  these  two  languages 
will  be  of  value  toward  the  construction  of  a  general  theory  of 
language.  These  results  will  mostly  take  the  form  of  assertions 
legarding  the  structure  of  the  object  language  under  study  (rules  in 
the  grammar)  and  statements  regarding  the  structure  of  the  metalanguage 
used  to  make  these  assertions  (rules  in  the  theory  of  language)* 

Clearly  these  two  types  of  results  are  mutually  dependent.  An  example 
of  a  set  of  grammar  rules  is  the  paper  on  Mandarin  syntax.  An 
example  of  a  set  of  metalinguistic  statements  is  Fillmore's  paper 
on  "traffic  rules"  in  a  grammar.  Both  of  these  papers  are  in  POLA 
No.  3. 

A  complete  grammar  of  a  language  will  contain  a  set  of  rules 
Which  will  generate  all  and  only  the  sentences  of  the  language  with 
their  corresponding  structural  descriptions.  This  is  an  ideal  toward 
which  wo  strive  in  our  analysis  of  Mandarin  and  English.  In  the 
process  of  grammar  construction,  we  aim  to  formulate  rules  that  are 
precise  enough  to  be  prograraable  onto  a  computer.  Such  precision  is 
necessary  for  making  explicit  the  metalinguistic  assumptions  which 
underlie  the  grammar  and  for  the  latter  to  be  evaluable  for  overall 
economy  and  consistency.  When  properly  formulated,  these  rules 
should  correctly  describe  ouch  notions  as  grammatical  ambiguity  and 
relationship  among  sentence... 

For  the  construction  of  a  comprehensive  theory  of  language  that 
can  explicate  the  ability  to  use  language,  i.e. ,  to  analyze,  produce, 
understand  and  paraphrase  sentences,  extensive  knowled^-.  in  the 
area  of  semantic  analysis  is  needed  to  support  the  grammatical  know¬ 
ledge.  In  order  to  effectively  understand  our  ability  to  translate 
between  languages,  further  transfer  rules  would  need  to  be  developed 
in  terms  of  which  relations  can  be  established  among  the  gxamma tic- 
semantic  structures  of  different  languages.  We  feel  that  any  successfifj. 
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simulation  of  linguistic' processes,  such  as  sentence  recognition 
and  translation,  will  ultimately  need  to  oe  based  on  such  a 
comprehensive  theory  of  language. 

The  kind  of  research  thet  we  have  been  pursuing  will  provide 
a  gramma: ical  basis  toward  the  construction  of  such  a  theory.  Al¬ 
though  we  have  not  yet  actively  extended  our  work  into  semantic 
analysis  and  transfer  rules,  our  present  research  will  lead  into  it 
in  a  natural  way  at  the-  appropriate  st;>ge  in  its  development.  At 
!.hat  time,  the  close  association  that  has  been  maintained  between  tie 
development  of  the  two  grammars  v/ill  prove  to  be  especially  valuable 
in  discovering  the  transfer  rules. 

A  part  of  our  overall  effort  has  been  directed  to  the  improve¬ 
ment  of  communication  and  cooperation  between  ourselves  and  other 
groups  working  on  related  problems.  There  exists  a  healthy  situation 
in  the  case  of  people  w orking  on  English  grammar  and  linguistic 
theory  from  a  rigorous  point  of  view,  and  interchange  of  information 
is  free  and  effective. 

The  picture  is  very  different  with  work  in  Chinese  grammar.  While 
there  is  massive  and  vigorous  activity  on  Chinese  grammar  and  linguist 
ic  theory  in  the  Communist  countries,  especially  in  China,  a  dis¬ 
proportionately  small  amount  of  this  work  is  available  in  this  country 
In  addition  to  the  political  barriers  which  cause  decays  and  mis¬ 
carriages  in  the  mail,  among  other  inconveniences,  there  is  an 
equally  serious  obstacle  even  with  the  available  materials.  This 
is  the  problem  of  understanding  each  other's  work  through  the  maze 
of  different  linguistic  frameworks  and  terminologies.  Here  the 
mutual  intelligibility  of  the  various  dialects  of  Linguistics  is 
very  low.  Nevertheless,  we  feel  that  we  can  learn  much  from  the 
activities  abroad  which,  at  least  in  the  area  of  Chinese  grammar, 
exist  on  a  much  grander  scale  than  in  this  country. 

To  create  better  channels  of  technical  communication,  we  have 
compiled  a  bibliography  with  glossary,  POLA  No.  5«  Some  of  the 
translations  we  have  made  from  Chinese  and  Japanese  into  English 
appear  in  POLA  No.  4.  POLA  No.  6  contains  tables  and  algorithms 
for  converting  among  the  various  systems  of  Mandarin  cianscription. 


!Ve  arc  also  issuing  a  book  in  Chinese,  entitled  Bianhu&nlU  Yufa 
Lilun,  'which  contains  the  theoretical  framework  of  our  research. 

This  book  is  in  large  part  based  on  Chomsky’s  well-known  Syntactic 
Structures. 

On  the  next  page  is  a  list  of  technical  reports  which  have  been 
or  will  be  sen"  out  shortly.  The  purpose  of  distributing  these 
reports  is  twofold.  One  is  that  it  gi/es  us  a  quick  method  of 
making  known  our  results  to  a  restricted  audience  without  the  nec¬ 
essary  delay  which  goes  with  journal  publication.  These  reports 
also  permit  the  distribution  of  materials  which  are  not  suitable  for 
inclusion  in  a  journal  article,  such  as  large  amounts  of  data.  The 
other  purpose  is  that  we  will  be  enabled  to  receive  comments  and 
criticisms  on  our  -work,  and  perhaps  incorporate  these  therein,  be¬ 
fore  submitting  some  of  the  results  for  publication  in  open  litera¬ 
ture. 

W.  S-Y.  Wang 

March  22,  1963 
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MANURIN'  PHONOLOGY 


W.  S-Y.  Waiig 

Tiiis  paper  is  a  discussion  of  /esunrch  now  being  pursued  on  Mandarin  phono¬ 
logy  at  the  Ohio  Statu  University.  The-  discussion  ’/dll  be  in  three  parts. 

First,  some  comments  will  bu  given  on  the  theoretical  framework  which  underlies 
our  efforts.  Secondly,  I  will  report  on  the*  methods  wo  have-  used  in  taking 
accoustical  measurements  on  the  syllable-finals  and  our  accomplishments  so  far. 
Thirdly,  the  results  will  bu  presented  of  a  psycholinguistic  experiment  that 
was  recently  performed  to  determine  the  phonemic  distinctness  of  certain  tonal 
phenomena.  It  will  become  evident  that  these  three  parts  of  the  present  dis¬ 
cussion  are  all  oriented  toward  one  central  goal — the  construction  of  the-  simplest 
phonology  for  Mandarin. 

As  is  well-known, the  concept  of  simplicity  houses  many  variables  which  are 
ill-defined  and  subjective.  Clearly,  v/e  do  not  want  our  phonology  to  be  simple 
at  the-  expense  of  making  the  rest  of  the  grammar  complicated.  For  our  present 
purposes,  lot  us  assume,  falsely  to  be  sure,  that  the  syntax  will  not  be  affected 
by  the  decisions  made  in  the*  phonology.  The  simplest  phonology  then  will  be 
the  simplest  conjunction  of  (l)  the  base  forms  of  all  the  morphemes  in  some 
economical  representation,  and  (2)  the  phonological  rules  which  can  convert  all 
grammatical  concatenations  of  those  morphemes  in  their  base  fom  into  the  correct 
physical  signals  of  speech. 

Although  the  state  of  knowledge  in  phonological  studies  does  not  permit 
the  making  of  a  definite  claim,  it  seems  that  such  a  phonology  is  really  a  partial 
explanatory  model  for  our  ability  to  speak.  Here  I  am  limiting  this  ability 
to  "how  to  pronounce  a  given  expression  in  th_  language."  That  is  xo  say,  the 
phonology  should  be  able  to  convert  ’ . )  which  is  in  a  morpho phonemic  representa¬ 
tion  into  (2)  which  is  in  a  narrow  phonetic  representation. 

Syllabic:  123  **56789 

(1)  Shei-ge  "lin"-zi,  shi  Lao  Li  xie  do. 

(2) #dicigelind*sla.uliciJde# 


*A  version  of  this  paper  was  read  before  a  sectic  meeting  of  the  Modern 
Languages  Association,  December  1962,  Washington,  D.  C. 


Some  of  the  matters  thut  tho  phonology  would  need  to  take-  care  of  ir.  this 
example  arc  the  following:  The  last  sound  m  syllable-  1  rs  a  glide  toward  the 
nigh-front  position  whose  anplituoo  16  lower  than  that  for  vowels.  Although 
the  consonai.*  in  syllable  2  is  usually  envoi  o.-d ,  in  the  present  context-,  that  is, 
intervocalic  and  unstressed,  it  b-.coaos  voiced.  In  syllable  3,  tho  vowel  is  lax, 
i.e.,  "I",  whereas  it  would  be  tens--  if  it  wore  not  followed  by  a  nasal,  of.  the 
on>.  in  syllable  V.  F\n,tnerr.ior\. ,  we  know  that  s..iCe  tr.o  nasal  is  acute  rather 
the .  g;  rv-  it.  has  '.bout  the-  sa.no  dur-  tion  as  tho  preceding  noncoir.pact  vowel. 

Vfuer«  the  nasal  is  grata  ,  say  an  in  ,lli”'<5,:,  it  is  usually  two  c-r  three  times 
.longer  than  the  preceding  vowel.  The  high  vowels  in  syllables  4  and  5  nay  be 
vie  ted.  The  tone  3  in  Lao  changes  into  a  tone  2  because  it  is  followed  by 
another  tone  3  in  tho  seme  syntactic  construction.  As  we  shall  see  later,  this 
derived  tone-  2  is  not  distinguishable  from  the  regular  tone-  2  under  normal  cir¬ 
cumstances.  Syllable  V  may  also  change  in*o  tone  2  in  more  casual  forms  of 
speech. 

The  extent  to  which  we  could  catipw  down  on  the  notation  in  (2)  depends  of 
course  on  the  amount  of  physical  information  we  hav available.  The  more 
narrow,  or  the  more  precise,  our  phonetic  notation,  th :  closer  we  come  in  linking 
these  marks  on  paper  to  the  real  world  of  speech  sounds.  And  until  we  are  able 
to  perform  this  last  step,  r-r.y  with  a  speech  synthesizer,  the-  phonology  vri.ll  not 
have  been  validated  in  the  strictest  sense.  This  is  the-  motivation  for  enlarging 
our  fund  of  knowledge  aeovt  cbe  basic  physical  prop-. r tie-,  of  Mandarin  speech. 

On  the  other  hand,  the  specification  of  the  base  form  of  tho  morphemes  ought 
to  be  as  simple  as  possible.  It  is  well-known  that  man  is  quite  limited  in  his 
ability  to  proc.-.cs  information.  This  limitation  is  in  ti-rmc  of  both  discrimina¬ 
tion  among  ar.d  remembrance  of  sigiia.1 Id  the  amount  of  physical  information 
contained  in  tin  speech  wave  thut  he  produces  is  extremely  high.  If  we  quantize 
the  wave  into  128  levels  and  sample-  it  8 000  times  per  second,  which  is  equivalent 
to  the  capacity  of  a  channel  of  bandwidth  5  kc  ar.d  a  signal- to-noise  ratio  of 
30  do,  then  the  information  flows  at  56OCO  bit3  pur  second. 

This  j s  cle-arly  much  too  high  for  the  speaker  to  be  able-  to  deliberately 
send,  or  for  the  hearer  to  process  effectively.  In  a  sense,  part  of  the  task 
of  th-  phonologist  is  to  sort,  all  this  information  Into  three  kinds:  (-)  the 
kind  that  is  predictaolc-  from  knowledge  about  the  human  speech  mechanism,  (2)  Un¬ 
kind  that  is  predictable  from  knowledge  about  the  language,  and  (3)  the  kind 


tint  is  not  predictable,  (l)  includes  those  properties  which  I  hove-  elsewhere 
called  intrinsic,  and  form  a  subset  of  the  phonological  univcrsalo  of  language. 

(2)  includes  those  properties,  called  extrinsic,  which  the  particular  language 
assigns  to  the  o pooch  wave.  To  a  largo  extent,  what  we  learn  is  (2)  when  we 
learn  the  "pronunciation"  of  a  particular  language. 

In  order  to  reduce  the  amount  of  information  contained  in  the  base  forms, 
and  thereby  make  the  phonology  a  more  plausible  tioc’el  in  view  of  the  himan 
limitations  in  handling  information,  wo  must  make  sure  that  only  information  of 
the  third  kind  is  specified.  Since  (l)  and  (2)  are  not  based  on  any  decisions 
made  by  the  speaker  (nor  do  they  necessitate  prolonged  attention  by  the  hearer), 
they  may  bo  introduced  by  the  phonological  rules.  Thus,  according  to  this  model, 
the  only  phonological  information  that  the  speaker  and/or  the  hearer  need  to 
process  is  the  third  type. 

Assuming  an  average  transmission  of  six  syllables  per  second  with  fifteen 
bits  of  information  per  syllable,  the  information  rate  is  only  90  bits  per 
second.  This  is  not  too  unreasonable  a  figure  since  the  language  is  simultaneous¬ 
ly  redundant  at  many  levels. 

This  approach  also  turns  out  to  agree  quite  well  with  a  rather  straight¬ 
forward  conception  of  simplicity,  namely,  ceteris  paribus,  the  grammar  with  fewer 
restrictions  (or  shorter  grammar)  is  simpler.  If  many  morphemes  all  obey  a 
certain  restriction,  clearly  we  would  obtain  a  simpler  grammar  by  stating  this 
restriction  just  once  in  a  rule  rather  than  by  repeating  it  in  the  base  form  of 
each  of  these  morphemes. 

One  of  the  beautiful  aspects  of  the  phonological  systems  of  natural  languages 
is  the  correlation  between  distributional  classes  and  phonetic  classes  of  sounds. 
This  means  that  many  classes  of  sounds,  for  which  we  want  to  write  phonological 
rules,  will  share  a  set  of  phonetic  features  that  is  not  shared  by  other  sounds. 
Furthermore,  it  is  more  economical  to  specify  such  sounds  as  a  class  than  to 
specify  any  individual  sound  in  the  class.  This  is  necessarily  so  since  for  the 
latter  we  have  to  additionally  enumerate  those  features  that  this  sound  does 
not  share  with  the  phonetic  class  of  which  it  is  a  member. 

These  two  observations  lead  us  to  conclude  that  wo  should  use  some  collection 
of  phonetic  features  as  our  bnsic  unit  both  in  the  coding  of  the  bag'  forms  of 
the  morphemes  and  in  the  statement  of  the  phonological  rules.  The  notion  of 
"phonetic  feature"  has  existed  since  antiquity,  and  tfciere  are  many  collections 


aval  if. i'll,  which  arc  inti  ruled  to  be  exhaustive  for  use  on  natural  languages. 

For  our  research,  we  have  accepted  the  collection  of  distinctive  features 
proposed  by  Jakobson  ar.d  his  associalis. 

Part  of  our  present  research  on  Mandarin  phonology  consists  of  searching 
for  the  most  economical  coding  of  the  basi  forms  of  the  morphemes  and  the  asso¬ 
ciated  rulis.  Our  experience  so  far  is  that  for  an  average  syllable,  only  some 
fifteen  distinctive  features  n_ed  to  be  specified  in  the  base  form.  In  an  average 
fuliy  specified  syllable,  the  number  if  features  me-ntioned  is  around  forty.  The 
conversion  from  the  minimally  required  features  to  the  full  specification  of 
features  in  the  syllable  is  the  function  of  phonological  rules.  These  rules 
•■all  probably  include  the  following  types: 

(1)  RS  rules — those  which  add  the  retroflex  suffix  and  effect  a  change 
on  the  final  of  the  syllablt  ; 

(2)  SV  rules — those  which  change  vov/els  in  certain  positions  to  glides; 

(3)  RD  rules — those  which  reduplicate  syllables; 

('0  SA  rules — those  which  assign  stress; 

(5)  TS  rules—those  which  provide  for  the  correct  tone  sandhi; 

(6)  TP  rules—those  which  place  the  tone  on  the  proper  portion  of  the 
syllable . 

Although  this  part  of  our  research  is  far  from  being  completed,  it  is  clear 
that  for  the  purposes  of  simplicity,  certain  groups  of  rules  as  well  as  certain 
rules  within  groups  need  to  be  ordered  in  their  application.  For  instance,  the 
tona]  value  of  a  syllable-  is  marked  at  the  front  end  of  the  syllable  in  the 
early  part  of  the  phonology.  Some  of  the  reasons  for  doing  this  are  as  follows: 

We  can  save  a  feature  in  specifying  the  high  rising  tone  for  syllables  beginning 
with  m,  n,  1,  and  r  since  these  syllables  do  not  occur  with  the  high  level  tone; 
all  we  need  to  do  is  specify  the-  highness  of  the  tone  and  put  in  the  "nonlevel- 
ness"  by  rule.  More  importantly,  placing  the  tone  mark  at  the  beginning  of 
the  syllable  greatly  facilitates  the  ruac  for  reduplication.  Conseauently,  the 
rules  for  tone  placement  must  apply  after  the  two  above  considerations  have 
be-en  taken  care  of. 

Since  this  kind  of  phonology  is  stated  precisely,  its  rules  are  easily 
amenable  to  being  mechanized.  We  nope  to  program  '.he jo  rules,  after  they  are 
'~emp'!c-+‘-d,  onto  a  computer  for  overall  validation. 
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After  the  application  of  some  of  the  phonological  rules,  when  the  syllables 
are  ail  sp<  lied  out  in  fully  specified  segments,  the  job  is  about  half  done. 

It  remains  to  find  out  what  are  the  physical  properties,  in  terms  of  frequency, 
amplitude,  find  Lime,  that  are  represented  by  these  features.  If  wc  connected  a 
synthesizer  with  the  computer  program  mentioned  above,  then  the  phonology  would 
be'  complete  with  hardware.  The  input  would  bo  the  incompletely  specified  base 
form  repr.  sentntions  of  the  morpnor.ies  and  the  output  would  be  Mandarin  speech. 

Te  accomplish  the  latter  haxf  of  this  job  would  of  course  require  a  great 
deal  of  physical  information  about  Mandarin  speech.  Since  the  birth  of  acoustic 
phonetics  in  the  middle  19*tO's,  much  knowledge  has  been  gathered  about  the- 
.liysical  nature  of  English,  Russian,  French,  Japanese  and  Swedish.  Unfortunately, 
such  information  is  severely  lacking  for  Mandarin.  In  starting  out  to  gather 
such  information,  we  have  bc-pun  with  the  citation  syllable  in  a  fixed  frame. 

There  are  1192  such  syllables.  The  frame'  sentence  wc  have  chosen  is  the  follow¬ 
ing: 

(3)  Zhei-ge  X-zi  shi  Lao  Li  xiode  , 

where-  X  occupies  the  position  of  the  citation  syllable.  Six  informants  of  the 
Peking  dialect  (3  men  and  3  women)  read  these  onto  tape  under  controlled  acoustic¬ 
al  conditions.  This  represents  a  total  of  some  15  hours  of  tape'  recording. 

The  frame-  was  used  for  the  obvious  reason  of  maintaining  constant  the 
gross  properties  of  speech,  ouch  as  pitch,  loudness  and  rhythm. 

To  date, the  recordings  of  one  of  the  informants  have-  been  completely 
measured  with  respect  to  the  following  parameters  for  the  citation  syllable: 
the*  frequencies  of  the-  first  three  formants  and  the  durations  of  the  syllable-, 
the  syllable  final,  and  the  sentence.  The-  formant  frequencies  wore  estimated 
from  broad-band  sonograms  and  narrow-b-  ad  amplitude  sections.  We  have  tried  to 
take  at  least  one  set  of  formant  measurements  for  each  vowel  in  the  syllable. 

Thus  for  one  informant,  v/e  have  taken  some  10,000  measurements  for  the  parameters 
mentioned.  Some  of  these  measurements  are  presented  in  Appendix  I  of  "Vowel 
Formant  Values1.'  on  p.12  of  this  report. 

It  is  of  course  quite  difficult  to  master  the  significance  of  -II  these 
numbers  until  after  wo  have  properly  coded  when  for  easy  m:m.ipi’1-  tiun.  Wo  might 
mention  one-  observation  that  is  quite  striking  th'-*t  pertains  to  the-  durational 
ratio  of  the  vowel  and  the  nasal  in  the-  syllable  final.  When  the  vow.-l  is 
followed  by  an  alveolar  nasal,  it  is  about  as  long  as  the  nasal.  Howe-ver,  if  the 


-6- 


folloiving  nasal  is  vt*j.ar,  then  the  vowel  may  be*  only  one— fourth  as  long.  This 
property  is  definitely  part  of  the  extrinsic  system  of  Mandarin  phonology.  In 
American  English,  for  example,  the  opposite-  is  reported  to  be  true',  although 
the'  ratio  does  not  diffe>r  nearly  as  much.  This  observation  tics  in  very  well 
with  the  phono] ogical  rules  of  retroflexion:  while  the  alveolar  nasal  completely 
disappears  when  followed  by  the  retroflex  suffix,  the  velar  one  does  so  only 
after  nasalising  the  preceding  owel. 

Any  research  on  Mandarin  phonology  has  to  take  into  account  the  complexities 
of  the  voice  pitch.  We  ar.  at  present  investigating  the  feasibility  of  various 
schemes  of  pitch  extraction  in  order  to  avoid  the  great  demands  on  time  were 
we  to  do  it  with  the  Sonograph.  It  is  clear  however  that  on  a  gross  level, 
wo  need  to  ascertain  thoo*-  pitch  or  tonal  phenomena  in  the-  language-  which  can  be 
consistently  distinguished.  In  this  connection,  wo  have  conducted  a  small  scale 
psycholinguistic  experiment  to  investigate  the  question  of  whether  tone  2  ana 
tone  3  arc  consistently  distinguishable  from  each  other  when  they  occur  before 
another  tone  3.  A  detailed  description  of  this  experiment  can  be  found  elsewhere 
in  this  report.  (Coe  "Tone  Perception  Experiment",  pp.  19-26) 

We  can  now  say  with  a  good  deal  of  confidence  that  wo  cannot  consistently 
distinguish  tone  2  from  tone  3  in  this  environment.  No  one  has  scored  better 
than  6 2$  correct,  and  this  includes  the  ir formants  themselves.  Furthermore, 
there  is  littlv.-  correlation  between  these  scores  with  either  the  initial  or 
the  final  of  the  test  syllable.  This  last  finding  is  somewhat  disenchanting 
since  we  had  cxpcctc-d  a  good  correlation  with  the*  finals,  especially  with  the 
mid  voweld.  A  good  positive  correlation  was  found,  however,  between  identifi- 
abiiity  and  meaningfullnc'ss. 


VOWEL  FORMANT  VALUES 


R.  L.  Brctzmsn 


Objective : 

The  objective  of  this  research  is  to  determine  the  steady  state  values 
of  the  first  three  formants  of  Mandarin  Chinese  vowels.  Inasmuch  as  spectro- 
graphic  analysis  was  used  to  gather  these  data,  other  information  is  readily 
available  should  it  become  desirable  to  investigate  additional  properties  of 
the  acoustic  signals  involved. 

Introduction: 

■‘‘hroughout  this  report,  the  synbols  used  will  be  those  assigned  by  Law- 
ton  M.  ilartman,  III  unless  specified  otherwise.  In  appendices  1  and  2  the 
first  symbol  group  of  each  set  of  data  is  in  the  Hartman  notation  with  the 
target  vowel  underlined.  Beneath  this,  in  parentheses,  is  listed  the  IPA 
symbol  for  the  target  vowel  felt  to  be  most  appropriate-  by  W,  S-Y.  Wang  and 
the  author. 


Procedure : 

The  1192  citation  syllables  of  Mandarin  Chinese  were  assembled  and 
arranged  in  a  matrix  of  initial  phoneme  rows  and  vowel  columns.  A  listing 
of  these  1192  syllables  is  given  on  pp.  27-33.  The  structure  of  the  cita-  .  '  . 
tion  syllable  is  illustrated  in  Fig.  #1. 


TONE 


(Tone) 


No  syllables  were  included  with  the  -er  suffix,  which  is  very  common  in  Man¬ 
darin,  thereby  eliminating  all  nasalized  vowels  of  the  language.  These  syl¬ 
lables  were  read  from  characters  one  time  each  by  six  speakers  •.  £  Mandarin 
Chinese.  The  linguistic  background  of  each  of  the  six  informants  is  as 
follows : 


"^he  Segmental  Phonemes  of  the  Peiping  Dialect",  published  in  Readings  in 
Linguistics,  1958,  Martin  Joos,  ed. 


r-'.for-  Sox  Age  Chinese  Place  Elem.  High  College  Dialect  Proficien- 
raani.  Dialect  of  School  School  spoken  cy  in 

Birth  at  home  English 

#1  M  3*-  Mandarin  Peking  Peking  Peking  Peking/’JSA  Mandarin  Fluent 

// 2  F  34  Mandarin  Peking  Peking  Peking  Peking/USA  Mandarin  Fluent 

#3  H  29  Mandarin  Peking  Peking  Taiwan  Taiwan  Mandarin  Fluent 

ffb  F  50  Mandarin  Peking  Peking  Peking  Nanking  Mandarin  Good 

#5  F  45  Mandarin  Peking  Tientsin  Peking  Peking  Mandarin  Good 

if 6  M  32  Mandarin  Peking  Shanghai/  Shanghai/  Nanking/  Mandarin  Poor 

Peking  Chungking  Taichung 

Each  sellable  was  read  in  the  context  of  the  carrier  sentence  "Zhfeige  _ 

zi  shi  lao  LI  xie  do"  (Pinyin  system),  which  means,  "This  word  _  was 

written  by  Mr.  Li."  The  recordings  were  made  in  a  sound-proof  recording 
ooth,  and,  in  all  cases  except  fcr  informant  if 5  were  made  in  a  single  sessicj 
for  each  individual,  the  session  lasting  approximately  1  1/2  hours  with  a  10- 
15  minute  rest  midway  during  the  session.  "Scotch  175"  tape  was  used  in  all 
recordings  and  was  recorded  full  track,  at  7  1/2  i.p.s.  on  an  Ampex  351  re¬ 
corder  using  an  PCA  77-DX  ribbon  microphone  with  all  informants  except  infor¬ 
mant  #3  who  used  an  E.V.  666  dynamic  microphone. 

In  the  analysis  process  the  tape  was  played  on  an  Ampex  601  recorder,  the 
electrical  signal  was  passed  through  an  impedance  matching  box  and  into  the 
recorder  circuit  of  a  slightly  modified  "Sona-Graph".  Broad  band  spectro¬ 
grams  were  then  made  of  each  sentence  on  the  tape,  and,  for  informant  #1, 
narrow  band  sections  were  made  at  target  positions  of  the  vowels,  i.e.  one 
section  if  a  monothong,  two  sections  if  a  diphthong,  etc.  Information  record 
ed  from  the  spectrograms  was  as  follows:  (a)  Sentence  Duration  (b)  Vowel 
Segment  Duration  (c)  Duration  of  Nasal  Consonant  Following  Vowel  (d)  Fre¬ 
quency  values  of  F^,  F^,  and  F^  for  each  vowel  discernible  in  the  target  wora. 

In  the  initial  stages  of  the  analysis  of  informant  #l's  speech,  v/ide 
band  sections  were  made  of  the  vowels.  This  procedure  was  discontinued  since 
the  wide  band  sections  did  not  contribute  to  the  location  of  formants. 

Midway  through  the  processing  of  the  speech  from  male  informant  #1,  it 
was  observed  that  the  sectioner  of  the  "Sona-Graph"  was  not  giving  a  display 
for  the  temporal  point  desired  but  was  sectioning  early  by  appr-ximately  10 
milliseconds.  At  the  same  time  it  was  noted  that  the  left  margin  of  the  sec¬ 
tion  display  was  uneven.  These  two  difficultic-  were  eliminated  by  strength¬ 
ening  the  return  spring  on  the  mechanical  micro-switch  which  operates  the 
sectioning  gate. 
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In  the  analysis  of  female  informant  #2's  speech,  only  broad  band  spec¬ 
tre  j,.-<’ms  are  being  used,  a  decision  having  been  made  to  no  longer  take  narrow 
band  sections  of  the  vowels.  This  decision  was  based  on  a  test  comparison 
between  formants  determined  from  broad  band  only,  and  formants  determined 
by  broad  band  spectrograms  plus  narrow  band  sections.  The  improvement  in 
accuracy  from  using  narrow  band  sections  in  addition  to  the  broad  band  spec¬ 
trograms  was  negligible  and  within  the  accuracy  limits  of  the  "Sona-Graph" 
device.  The  narrow  band  sections  were  therefore  discontinued  to  reduce  the 
large  a/r.ount  of  time  that  it  takes  to  process  speech  by  spectrographic  analy¬ 
sis.  In  analysing  the  high  pitched  speech  of  informant  #2  it  was  found  that 
the  higher  formants  were  so  attenuated  that  they  were  no  longer  evidenced  on 
the  spectrograms.  As  is  well  known,  this  problem  is  quite  common  with  a  fe¬ 
male  voice.  It  was  therefore  necessary  to  build  and  install  a  pre-filter 
which  high  shaped  the  electrical  signal  prior  to  entering  the  "Sona-Graph" 
recorder  circuit.  It  was  then  possible  to  obtain  clear  representations  of 
higher  formants  without  having  the  low  frequency  area  excessively  burned  and 
obscured. 

An  attempt  was  also  made  to  obtain  reasonably  accurate  formant  values 
from  narrow  band  spectrograms  of  female  informant  #2's  speech  by  modifying 
the  narrow  band  sampling  circuit  of  the  "Sona-Graph"  to  increase  the  auto¬ 
matic  gain  control  effect  on  the  output.  After  a  series  cf  adjustments  this 
project  was  abandoned  as  impractical. 

Results : 

As  might  be  noted  on  Graphs  1  and  2,  the  mid  vowels  of  Informant  #1 
tend  toward  being  central  rather  *,han  markedly  front  o~  back.  Also,  the 
phone  represented  as  an  unrounded  "sntral,  mid,  close,  retroflexed  vowel 
might  be  better  represented  as  an  unrounded,  back,  high,  close,  retroflexed 
vowel  on  the  basis  of  the  speech  of  informant  #1. 

It  might  be  mentioned  that  there  are  considerable  differs.-. css  between 
the  notation  used  by  Hartman  and  the  IPA  notation  listed  below  these  symbols 
in  the  appendices  There  are  ins .ance  =>  of  calling  "different"  Hartman  sym¬ 
bols  the  "same"  sound,  and  conversely,  calling  "same"  Hartman  symbols  "dif¬ 
ferent"  sounds.  Although  the  IPA  judgements  were  not  made  oi.  In.  basiG  of 
the  speech  of  informant  #1,  but  rather  on  the  speech  of  other  native  speakers 
of  Mandarin,  the  physical  measurements  of  informant  #l's  speech  wo--ld  seem 
to  support  those  changes. 
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In  addition  to  the  vowel  formant  values  extracted  from  the  speech  of 
informant  #1,  a  preliminary  analysis  was  made  on  the  relation  between  vowel 
segment  duration  and  the  duration  of  the  following  nasal  consonant  (/n/  or 
/j/).  The  results  of  this  preliminary  analysis  are  presented  in  Appendix 
#3  but,  like  all  results  presented  in  this  paper,  must  be  understood  to  be 
highly  tenative  due  to  the  limited  number  of  samples  which  were  available 
for  analysis  and  the  fact  that  all  data  came  from' a  single  speaker. 

As  can  be  observed  in  appendix  #3  there  is  no  marked  effect  upon  the 
ratio  of  nasal  ending  duration/preceding  vowel  duration  as  a  function  of 
tone.  It  therefore  appears  that  although  vowel  duration  is  a  function  of 
tone,  the  nasal  endings  are  similarly  affected  by  tone  so  that  the  ratio  is 
preserved.  One  apparent  consistency  is  that  the  ratio  for  the  velar  nasal 
is  always  larger  than  the  corresponding  ratio  for  the  alveolar  nasal,  the 
difference  often  being  approximately  a  factor  of  2.  It  also  appears  that 
the  ratio  decreases  as  the  amount  of  physical  movement  necessary  for  vowel 
production  increases,  as  might  be  expected. 

Another  preliminary  analysis  was  made  to  determine  the  effect  on  "final" 
duration  due  to  tone,  initial,  terminal  phoneme,  and  the  number  of  vowels  in 
the  syllable  nucleus.  Duration  of  the  final  (vowel  plus  terminal  nasal,  if 
any)  was  normalized  with  respect  to  sentence  duration  for  all  syllables  for 
which  all  four  tones  were  present  and  these  ratios  were  investigated.  There 
were  a  total  of  5*+0  syllables  (135  for  each  of  the  four  tones).  To  investi¬ 
gate  the  effect  of  the  initial  phoneme,  these  5^0  syllables  were  divided  in¬ 
to  five  groups:  those  beginning  with  plosives,  sonorants,  fricatives,  affri¬ 
cates,  and  vowels,  and  the  average  ratio  for  each  group  was  recorded.  To 
investigate  the  effect  of  the  terminal  phoneme,  the  samples  we^e  divided 
into  three  groups:  those  ending  a..'  z  vowel,  /n/,  or  /^/,  and  the  average 
ratio  for  each  group  was  recorded.  To  investigate  the  effect  of  the  number 
of  vowels  in  the  syllable  nucleus,  the  samples  were  divided  into  three  group 
monothongs,  dipthongs,  and  triphthongs.  The  only  further  divi-.’on  made  was 
on  the  basis  of  tone. 

The  results  cf  this  analysis  were  rather  inconclusive  bus  the  following 
generalities  appear  to  be  worthy  of  mention: 

(1)  The  normalized  durations  of  finals  for  tones  1,  3,  averaged 

approximately  the  same. 
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(,£.)  The  normalized  durations  of  finals  for  tone  2  averaged  approximate¬ 
ly  10%  longer  than  for  the  other  three  tones. 

(3)  An  initial  plosive  serves  to  reduce  the  final  duration. 

(4)  Having  no  initial  serves  to  increase  final  duration. 

(5)  Ir.  order  of  increasing  duration  of  final: 

(a)  Monothongs  (b)  Triphthongs  (c)  Diphthongs 

In  (5)  it  might  appear  that  (b)  and  (c)  have  a  rather  unusual  order 
but  this  can  bo  explained  by  tie  fact  that  triphthongs  can  never  take  a 
nasal  ending  whereas  diphthongs  frequently  do. 

Note; 

All  data  from  this  experiment  as  well  as  notes  and  figures  on  the  pre¬ 
liminary  analyses  are  kept  on  file  at  this  office  for  future  comparisons 
with  larger  samples  of  data. 

The  figure  of  1192  words  differs  from  the  figure  given  in  previous  publi¬ 
cations  (H78)  due  to  the  fact  that  fourteen  words  were  added  after  the  basic 
table  was  compiled. 
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Appendix  #1* 


Formant  No.  of 

Frequency  Samples 


Fi 

85S 

39 

:  c  ; 

*2 

1213 

92 

f* 

2338 

44 

> 

F. 

876 

12 

-ja 

1 

F2 

1247 

13 

F3 

23?0 

12 

-wa 

F1 

855 

16 

F2 

1222 

17 

F3 

2295 

13 

-a.i 

F1 

838 

47 

F 

2 

1332 

49 

(.a) 

2309 

44 

-dw 

F, 

JL 

783 

48 

/  . 

V  ( 

F2 

1154 

61 

F3 

2193 

92 

-jeW 

F1 

642 

33 

«'A) 

F2 

1174 

35 

F3 

2196 

26 

F. 

728 

14 

-waj 

1 

F2 

1278 

16 

i’a 

f7 

2252 

13 

J 

-an 

F1 

858 

59 

F2 

1327 

63 

F3 

2340 

54 

.  n  r 

2-  J 

F1 

801 

47 

(*> 

F2 

1235 

56 

F3 

2341 

51 

-wa/j 

F1 

685 

15 

(/'> 

F2 

1114 

20 

F3 

2045 

11 

-jSi-j 

F1 

743 

18 

F2 

1329 

20 

>'a) 

F3 

2335 

15 

-jin 

F1 

446 

32 

(U 

F2 

1649 

32 

F_ 

2 

2474 

29 

-yan 

F1 

481 

13 

Ct) 

F2 

1474 

15 

F3 

2331 

7 

*1 

764 

23 

-wan 

1320 

;>o 

'.a) 

F3 

2333 

23 

-e 

F1 

467 

34 

1' 

F2 

1199 

34 

F3 

2165 

32 

-jE 

F1 

462 

31 

(c> 

F2 

1653 

29 

F3 

2552 

22 

"  a'./ 

V 

"1 

468 

55 

?2 

109? 

55 

Fz 

(2219) 

(41) 

2340 

33 

Data  from  Male  Informant  #1. 
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Formant 

No.  of 

F, 

448 

43 

Frequency 

Samples 

-or, 

1 

Fp 

1199 

44 

-yE 

F1 

446 

14 

O) 

2 

F, 

2195 

4l 

■;=3 

f2 

1557 

13 

3 

(2726) 

(8) 

F3 

3357 

9 

2085 

32 

F. 

475 

2 

F, 

484 

23 

WO*’; 

1 

-£J 

1 

F, 

1265 

2 

F? 

1652 

17 

O) 

2 

F, 

2300 

1 

F3 

2492 

18 

3 

• 

F. 

326 

10 

F. 

465 

47 

-2 

1 

-ow 

1 

F_ 

1132 

10 

F, 

1043 

45 

( +.; 

2 

3 

(  0  ) 

1024 

42 

F3 

2750 

F, 

2218 

22 

3 

-?• 

F! 

332 

13 

-  i  O  W 

F1 

330 

1 

Of) 

F2 

972 

10 

F2 

1000 

1 

F3 

2103 

6 

F, 

(1600) 

1 

X 

42 

3 

-i 

F1 

277 

-wcj 

e) 

F1 

F2 

F 

437 

1872 

2621 

10 

9 

7 

(i. 

F2 

F3 

2015 

3128 

40 

33 

3 

-u 

F1 

333 

66 

-wlj 

F1 

F0 

396 

1911 

8 

7 

(u) 

F2 

F, 

937 

1604 

62 

23 

2 

-/ 

*3 

-y 

F1 

269 

20 

-on 

F1 

F2 

443 

1396 

36 

38 

(y) 

V 

*2 

F3 

190? 

2354 

20 

14 

•9) 

F., 

2196 

27 

294 

-in 

F1 

25 

won 

F1 

F. 

536 

1400 

3 

2 

<i) 

F2 

(925) 

1977 

(21) 

24 

<  Oy; 

2 

F, 

2777 

18 

F3 

2025 

2 

3 

488 

4 

F. 

291 

12 

„ 

F, 

-yn 

1 

-wen 

1 

1268 

r. 

(920) 

(8) 

C® ) 

F. 

£". 

4 

<Y> 

£_ 

1851 

11 

F3 

2083 

3 

F3 

2425 

6 
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Pro 

qucncy 

Sm.ij 

-  i'j 

F1 

304 

37 

FP 

(930) 

30 

(i) 

d 

1980 

31 

;> 

2799 

29 

'*  V* 

Fi 

397 

38 

(it) 

F2 

1077 

37 

F3 

1916 

16 

-3V  0 

h 

516 

11 

F2 

948 

11 

(«j 

F 

3 

1923 

7 
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App^-ndix  #2*' 


Fox..iant 

No.  of 

F 

^50 

3 

Frequency 

Samples 

-ow 

fl 

j 

f2 

1030 

3 

-a 

F1 

1319 

15 

F3 

3116 

3 

F_ 

1684 

V- 

2 

F3 

2746 

t 

c 

-d.vy 

F1 

1056 

9 

Fp 

1434 

8 

-u 

F1 

417 

14 

A. ' 

V  \  . 

C. 

F, 

2860 

4 

f2 

950 

11 

Cu) 

d. 

F3 

3500 

-ej 

F, 

654 

7 

. 

F-, 

2255 

9 

-O'- 

F1 

975 

13 

\&. ) 

c. 

F, 

3105 

10 

—  V 

1485 

13 

3 

(.0) 

F3 

2191 

7 

-Aj 

F1 

1200 

9 

F? 

1763 

10 

-c\n 

■***  o 

F1 

1242 

13 

F, 

2602 

9 

(u) 

F2 

1673 

12 

3 

F? 

2755 

10 

-WJ 

F1 

ico6 

8 

Fp 

1900 

2 

-on 

F1 

915 

13 

(-) 

F„ 

3125 

2 

F. 

J 

2072 

13 

O) 

Cm 

F3 

3076 

13 

F, 

1122 

13 

-an 

1 

f2 

1771 

13 

(a) 

Cm 

F, 

2822 

12 

•’Data  from  Female  Informant  #2 
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Appendix  "3 

Report  on  ratio  of  nasalized  ending  duration/preceding  vowel  duration 

The  data  for  the  results  listed  below  were  obtained  from  the  spectro¬ 
grams  cf  the  speech  of  informant  #1.  The  word  "ratio"  will  refer  to  the 
ratio  of  nasalized  ending  duration/preceding  vowel  duration.  All  grouping 
of  vowels  by  vowel  position  is  based  on  Hartman's  notation.  Also  in  this 
appendix,  the  word  "nonothong"  will  -efer  to  a  single  vowel  such  as  /i/  or 
/a/  ..hereas  the  word  "diphthong"  will  refer  to  a  combination  of  vowel  plus 
semi-vowel  such  as  /ja/  or  /aj/. 


Nasal  Tone  d 

of  Samples 

Average  Ratio 

Y\  2. 

28 

.8666 

n  2 

28 

.8061 

(Data  taken  only  from 

n  3 

28 

.7979 

syllables  in  which  all 

n  4 

28 

.8109 

four  tones  were  present 

3  1 

21 

1.4082 

>,  2 

21 

1.4309 

3  3 

21 

1.4820 

3  4 

21 

1.2351 

Overall  ratios  compared: 

Nasal  #  of 

Samples 

Average  Ratio 

- 

270 

.8845 

V 

230 

1.7266 

Average  ratios  as 

a  function 

of  vowel  position  for  mcnothoags : 

Vowel  posit  Lon 

Nasal 

#  of  Samples 

Ratio 

High 

n 

55 

1.2228 

High 

3 

5? 

2.1655 

Mid 

n 

49 

1.1793 

Mid 

3 

56 

2.6528 

Low 

n 

65 

.7184 

Low 

D 

.9326 
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u'"r age  ratios  as 

a  function 

of  vowel  position  for 

dipthongs : 

Vowel  position 

Nasal 

H  of  Samples 

Ratio 

All  Diphthongs 

High  to  Low 

n 

9 

70 

40 

.6070 

.8394 

Nasal 

a-  of 

Samples 

Ratio 

High  to  Mid 

n 

38 

.7083 

n 

108 

.6426 

y 

15 

.8946 

V 

51* 

.9920 

Front  to  Front 

n 

24 

.5677 

■j 

6 

.8277 

Sack  to  Back 

n 

50 

.6005 

!) 

22 

.8618 

Back  to  Front 

n 

14 

.9493 

TJ 

2 

1.0955 

Front  to  Back 

n 

20 

.6232 

0 

25 

1.1377 

TONE  FERCEPTli. EXPERIMENT 

K.  P.  Li 

Introduction: 

In  Mandann  Chinese,  whenever  a  tone  3  is  followed  by  another  tone  3,  it 
becomes  a  modified  »  >ne  3  whose  quality  has  long  been  a  subject  of  debate.  To 
most  people,  this  modified  tone  3  is  not  clearly  distinguishable  from  tone  2. 
However,  some  linguists  have  sujgesten  that  its  pitch  may  be  on  a  lower  level 
th'.r.  i.i.at  of  tone  2l  This  experiment  has  been  designed  to  determine  whether, 
ir  'act,  native  speakers  are  able  to  distinguish  between  this  modified  tone  3 
and  tone  2  ±n  a  controlled  environment.. 

Procedures : 

A  set  of  disyllabic  pairs,  with  varying  degrees  of  meaningfulness,  were 

chosen.  The  forms  in  each  pair  we re  phonemically  identical,  differing  only 

in  the  tone  of  the  first  syllable:  tone  2  in  the  first  of  each  pair,  tone  3 

in  the  second;  the  second  syllable  was  always  tone  3»  e.g. ,  m^.i-ma  (i-%  .4,  bury 

a  horse)  mai-ma  (  if  4,  buy  a  horse);  yd-fa  ( /. -■  ^  law  of  fishing)  yu-fa  (\% 

syntax).  130  such  pairs  were  collected  (see  list  in  Table  IV), 

Two  Mandarin  speakers  (No.  2  and  No.  3  in  table  on  p.:  8)  were 
2 

chosen  to  make  recordings  of  a  list  in  which  each  disyllable  of  each  pair  ap¬ 
peared  twice  in  random  order,  yielding  520  items  read.  Corresponding  to  each 
item  was  a  pause  of  about  3  seconds  during  which  the  listener  was  to  make  his 
decision  and  circle  the  appropriate  disyllable.  Both  the  reading  list  and  an- 

3 

swer  sheet  were  written  in  ’Jhinese  characters. 

Before  administering  the  actual  test,  a  sample  test  of  10  siiri?ar 


See  Hockett,C.  F. ,  "Peiping  Morphophonemics,"  Language  26  (1950),  pp.  63-85, 
and  Martin,  S.  E. ,  "Problems  of  Hier^chy  and  Indotermina  y  in  Mandarin  Phonol¬ 
ogy",  Bulletin  of  the  Institute  of  History  and  Philology,  Academia  Sirica, 

.  29 i  Part  I,  pp.  209-230. 

2 

The  acoustic  conditions  lor  recording  w  re  the  same  as  those  shown  on  p. '8. 

3 

An  answer  sheet  in  the-  Pin-Yin  Romanize eio.i  system  hus  been  prepared,  but 
we  have  not  as  yet  had  any  subject  use  it. 
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Toble  I 


Listener 

No.  of  Correct 
Responses 
for  Tone  2 

No.  of  Correct 
Responses 
for  Tone  3 

Total  No.  of 
Correct 
Responses 

Percentage  of 
Correct 
Responses 

1. 

117 

144 

261 

50.2 

2. 

128 

135  (1)* 

263  (D* 

50.7 

3. 

149 

110 

259.  • 

49.8 

4. 

137 

133 

275 

52.9 

5. 

l6l 

112 

273 

52.5 

6. 

184  (4) 

93  (6) 

277  do) 

54.3 

7. 

132 

135 

267 

51.3 

8. 

107  (50; 

108  (57) 

215  (107) 

52.0 

9- 

172 

113 

285 

54.8 

10. 

126 

130 

256 

49.2 

11. 

171 

105 

275 

52.9 

12. 

135 

134 

269 

51.7 

13. 

141 

126 

267 

51.3 

14. 

144 

138 

28? 

54.2 

'  Total 

2004  (54) 

1721  (6‘. ) 

3725  (118) 

32.0 

Speaker 
No.  2 

209 

87  (4) 

296  (4) 

56. 9# 

Speaker 
No.  3 

131 

209 

340 

& 

>  J 

The  number  in  parenthesis  represents  the  number  of  undecided 
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Table  II 


Tone  2  Tone  3 


Final  of 

No.  of 

No.  of 

No.  of  Un¬ 

No.  of 

No.  of  Un¬ 

Total  Percen¬ 

First 

Syllable 

Pairs 

Correct 

Responses 

decided 

Correct 

Responses 

decided 

tage  of  Cor¬ 
rect  Responses 

-iu,  -ou 

6 

122 

% 

✓ 

6l 

2 

55.3 

-iou 

7 

136 

4 

100 

3 

61.2 

e 

o 

1 

o 

9 

164 

3 

93 

4 

51.6 

-ai 

5 

76 

4 

53 

2 

47.1 

-ao,  -iao 

8 

103 

6 

128 

3 

52.5 

-i 

17 

210 

6 

280 

11 

52.4 

— u 

14 

227 

4 

165 

9 

50.9 

-ei 

■2 

34 

1 

52 

1 

51.7 

-U 

4 

46 

0 

72 

4 

53.7 

-a,  -ia 

8 

98 

4 

118 

3 

48.9 

-Ue,  -ie 

3 

24 

0 

62 

1 

51.5 

-er 

1 

7 

1 

19 

0 

67.7 

-z 

1 

23 

1 

6 

0 

52.8 

-ian,  lian 

10 

144 

3 

l4o 

5 

51.4 

-an f  —wan 

]0 

162 

119 

t 

49.5 

-iang,-ang 

-wang 

11 

189 

5 

119 

6 

50.9 

-ing,  iing 

5 

89 

2 

53 

2 

51.5 

-en,  -eng 

3 

56 

2 

31 

0 

52.4 

-in 

2 

25 

1 

29 

0 

48.6 

~un,  -ung 

-un 

3 

69 

1 

21 

1 

54.2 

130 

2004 

54 

1721 

64 

52.0 

A 
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'i syllables,  v/ith  cither  different  tones  or  different  consonants  (also  listed 
in  Table  IV)  were  arranged  for  testi"g  the  recording  conditions  and  the  dialect 
background  of  the  listeners. 


Participants: 

14  Chinese  Mandarin  instructors  (12  men  and  2  women)  of  the  Institute  of 
Far  Eastern  Languages  at  Yale  University  were  chosen  as  listeners.  The  two 
speak-  rs  also  took  the  test,  eac.i  listening  to  his  own  tape. 

Results : 

Only  three  of  the  14  listeners  had  one  error  each  in  the  sample  test  (an 
error  percentage  of  2.1$);  the  others  had  none. 

From  the  test  itself,  the  total  percentage  of  correct  responses  for  dis¬ 
tinguishing  modified  tone  3  and  t^ne  2  was  only  52.0%.  The  number  of  correct 
responses  and  the  percentages  for  individual  listeners  and  for  the  different 
finals  of  the  first  syllable  are  shown  in  Tables  I  and  II  respectively.  The 
results  of  the  speakers  themselves  are  better  (56.9%  for  No.  2  speaker  and 
67.3%  for  No.  3  speaker).  However,  even  these  percentages  are  low  from  a  sta¬ 
tistical  point  of  view. 

All  disyllable  pairs  were  then  classified  into  three  groups  (shown  in 
Table  IV  ).  Group  A  contained  45  pairs.  In  each  pair,  the  members  were  judged 
to  have  an  equal  degree  of  moaningfulness  and  of  frequency  of  occurrence,  e.g. , 
fen-chang  (  tp  grave  yard)  and  fen-chang  p^flour  factory);  nlu-ying 

(  cow's  shadow)  and  niu-ying  (^-f^  twist  shadow).  Group  B  consisted  of 

40  pairs  in  which  the  disyllable  with  tone  2  had  a  higher  degree  of  frequency 
of  occurrence  than  that  with  tone  3,  e.g.,  c&o-fu  (  y y~-]  hell)  and  cao-fu 
(  grass  rotten);  zhi-jiao  (  ff)  right  angle)  and  zhi-jiao  paper 

comer).  Group  C  contained  45  pairs  in  which  the  disyllable  with  tone  3  was  of 


-r. 

more  common  occurrence,  e.g.,  bi-mei  (  vjj  nose  beauty)  and  bi-mei  (tt  ^ 


beauty  competition);  you-hao  (  >^-V^-oil  good)  and  you-hao  ( '^friendship) , 
The  percentages  of  correct  responses  for  each  group  is  shown  in  the  following 
table : 


V/e  wish  to  express  our  appreciation  to  the  Institute  of  Far  Eastern  Langua¬ 
ges  of  Yale  University  for  their  help. 
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Tnblc  III 


correct  response 

as  tone  2  cd 
•  .  / 

correct  response 
as  tone  5  road 
in  % 

total  correct 
response 
in  % 

Group  A 

57.9 

46,6 

52.3 

Group  B 

82.0 

25.7 

53.8 

Group  C 

30.7 

69.5 

50.1 

Total 

55.9 

48.1 

52.0 

Conclusion: 

Prom  the  results  of  the  exporiement,  it  is  evident  that  Mandarin  speakers 
are  not  able  to  distinguish  a  modified  tone  3  from  a  tone  2,  even  in  the  case 
of  speakers  listening  to  their  own  recordings. 

Furthermore,  from  the  results  of  the  grouping  in  the  above  table,  it  can 
be  seen  that  the  decision  of  the  listeners  is  affected  by  the  meaningfulness  of 
the  disyllable.  They  have  a  tendency  to  choose  the  one  which  has  more  meaning 
or  more  frequent  usage,  in  spite  of  the  fact  that  they  are  instructed  in  the 
beginning  of  the  test  to  disregard  meaning  and  to  base  their  decision  solely  on 
pronunciation. 

Suggestion : 

We  are  planning  to  use  the  pitch  extractor  of  a  vocoder  to  measure  the 
pitch  of  these  disyllables.  At  present  we  are  improving  the  performance  of  the 
pitch  extractor  to  satisfy  the  specification  for  Mandarin  which  has  a  fast  rate 
of  change  of  pitch  level  and  intensity.  As  soon  as  it  becomes  feasible,  we  may 
have  the  result  from  the  mechanical  measurement  to  subjoin  the  argument  of  the 
difference  of  modified  tone  3  and  tone  2.^ 


5 

cf.  a  related  experiment  done  by  Yao  Sh.n,  Jessica  C.Y.  Chao,  and  Giles  Peterson 
of  the  University  of  Michigan  in  "Some  Spectre graphic  Light  on  Mandarin  Tone-2 
and  Tone-3",  Study  of  Sounds,  IX,  Phonetic  Society  of  Japan,  1961. 
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Table  IV 


I.  10  Sample  Disyllabic  Pairs 


v*  4;' 

-fi  .‘K 

fei-hui 

& 

hui-fei 

W-  tit 

juAn-sai 

S&HL 

quAn-shi 

k  It 

tu-sha 

J-  ”.n. 
%  tf*- 

dd-sha 

r,  *¥. 

f:  rl* 

zhi-zun 

%  $. 

zi-zun 

tan-qing 

tdn-qin 

M-  X 

zhau-shAng 

%  x 

chau-shAng 

•i  t  ih 

shi-y6ng 

t fl 

shi-ydng 

'••4  It 

xi-shi 

ift. 

xi-shi 

ban-yan 

ban-yan 

shi-nidng 

shi-nidng 

II.  130  Te 

sted 

Disyllabic  Pairs 

ba-shou 

4t>.  -f 

C 

du-shou 

4 

-f 

f 

B 

bai-shou 

\;i 

% 

Tt 

B 

du-you 

Jfi 

4^8  4. 

A 

bai-shou 

z.. 

'=7 

Ct 

A 

duo-zou 

r 

/•l 

A 

bao-shou 

A 

i 

jit-  tr 

C 

er-yu 

% 

ss- 

4-H* 

A 

bi-Eiei 

k 

c 

fa-kuan 

& 

& 

f-/v 

r. 

cai-cAo 

It 

% 

lan-gui 

■i] 

fc. 

/*  &. 

A 

cai-nii 

t 

Hr 

*>  -&* 

t 

fang-shou 

\A 

,?i  -t 

B 

cao-fu 

t 

J?1 

44 

3 

fen-chang 

it  4 

A 

chan-cao 

m 

% 

;>!  $ 

C 

gu- jiu 

ft 

ill 

*  ;fe 

A 

chang- jiu 

.4. 

*  V/ 

B 

guo-chan 

© 

tc. 

*  4 

A 

chang-yuan 

-k 

Vl 

B 

guo-cni 

if] 

** 

HA 

B 

chou-zhe 

% 

A 

nan-ku 

& 

irf 

"S' 

A 

chun-ypu 

■t 

4. 

&■  #- 

A 

IiJli-ShU 

& 

■% 

tfcKL 

B 

da-gui 

4 

- 

C 

han-yang 

.  7  * 

A  4: 

B 

da-zui 

*< 

ajij 

A 

han-yu 

& 

*■>* 

B 

di-hui 

*  , 

<ljr. 

*  A 

0 

nao-ma 

it 
*  •*/ 

C 

-25- 


hac-yin 

%  kL 

>iL 

B 

qi-cao 

fa  ^ 

* 

c 

hu-hou 

A,  ’’■ili 

C 

qi-gao 

3  Jr  c 
r)  ?iS? 

fii 

c 

hu-yan 

m  ^ 

ft, 

A 

qi-ken 

ff 

■Tv  ft 

c 

huo-kou 

/i 

C 

qi-nia 

M  •% 

4& 

A 

huo-shui 

ic. 

?l<. 

A 

qi-si 

-*jf  Ft. 

c 

huo-yan 

>£  efr- 

*.  sf<. 

A 

qin-o’il 

*  $ 

ft 

A 

huo-j -u 

&  £. 

Ill  ft. 

f 

qing-wang 

■ft  -*£1 

4 

B 

ji-sl 

%  5L 

3  ft  ft. 

A 

qing-yu 

B 

jia-lx 

ffaz 

IPi  Jf 

B 

qu-shux 

%  *<- 

?K 

A 

1  -lO-gUl 

£ 

C 

ran-qi 

B 

leng- jiao 

i-kh 

4  K&? 

B 

ren-sx 

k  ft, 

4' 

B 

li-fa 

C 

shou-znii 

r» 

*> 

i 

C 

li-jie 

4m 

C 

tao-hao 

it 

•» 

C 

lian-pu 

±n 

mn 

c 

ti-tor.c 

. 

C 

liang-jiao 

-t  r4 

&j  h 

A 

tong-ban 

5M[ 

Jii 

A 

lxao-jxe 

i  & 

C 

tu-gai 

t  it 

A 

ling--b5o 

t  f 

A 

wa-leng 

iit  ’Ar 

A 

ling-ji5o 

%  ft 

/*!  ft 

B 

wan-hao 

yiZj-V? 

A 

liu-wu 

%'\ 

A 

wan-jing 

It,  to 

«?!L 

/Tv 

C 

liu-ying 

%  to 

B 

wan-qx 

C 

raa-ehao 

fa  '>• 

.%  'V 

A 

wang-sl 

3L  fc 

t-i 

A 

niai-ma 

+Z 

Tfo 

A 

v/u-bi 

fa, 

Jl 

B 

mei- jiu 

V& i 

C 

wu-cai 

fa¥i 

£ 

** 

A 

mei-ntt 

rt  ir 

£  -it 

V/ 

wu-kou 

fa  V 

a 

C7 

C 

nei-yan 

Sift 

T; 

wu-lx 

fan.. 

5. 

.  E 

A 

mi- jiu 

ft  ’/I) 

#>$1 

A 

wu-nii 

C 

mian-si 

c 

xi-jiu 

ft?  A 

■;iti 

C 

rao-gux 

yf. 

XTljL 

B 

xiang-xie 

n% 

M  p 

/cr\ .  /^r; 

c 

mo-kou 

/&  '= 

A 

xie-gao 

IMS. 

5 

?  3* 

c 

ni-gu 

;k  it 

UJSLt 

C 

xue-chx 

■9- 

•ZJfc 

c 

ni-hac 

'/>& 

'fa 

C 

ya-pu 

5  '*%- 

A  »'  0 

A 

nian-zhi 

*  ifc 

A 

yan-kc.- 

•si  p 

•r  o 

?&;  is 

C 

niu-jiao 

*  ft 

•iSL  fl£p 

B 

yan-li 

1 

ift 

A 

niu-ying 

4-  to 

'Xi 

A 

yan-shu 

ift. 

feL 

B 
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yan-shui 

&  *<- 

‘i l<  »K. 

B 

yan-yu 

a  *  V 

flj*  j£ 

B 

yang-hu 

&  A 

A 

yang-jiao 

k  % 

B 

yang-ni; 

C 

yang-shou 

ifbt 

1cf  t 

C 

yang-zhi 

Vf  A 

B 

ye-ha„ 

.vL,  V  } 

C 

Yi-biao 

z 

B 

yi-lao 

it  € 

f4  £ 

A 

yin-yu 

*  »rfc% 

.  r-i  - 

A 

yong-bao 

/  H-J 

P;5  ^  CS 

c 

you-blng 

>ij  in 

ij  't«ir 

B 

you-gul 

>*  %> 

C 

you-hao 

?'i>  ii  V 

h. 

C 

you-jing 

''At 

If 

f 

B 

you-shou 

/  i-i 

£■ 

J 

1 

+ 

B 

you-wo 

rfe 

K 

fl 

A 

you-yong 

?*■ 

t 

£ 

B 

yu-fa 

yt 

-?5- 

XT  C3 

5Sv 

C 

yu-gang 

A 

A 

A 

yu-shui 

.fix 

?K- 

v3g  t)< 

C 

yuan-zhu 

ill 

2_ 

3£. 

i- 

B 

yuan-zu 

m. 

C 

yun-duo 

*0 

-2; 

13 

3t\ 

A 

vu 

B 

zhao-huo 

*. 

£. 

B 

zhi-jiao 

fix 

>•» 

£i 

.*&  ft 

B 

zhu-mi 

VT 

f 

JS>- 

•v  »• 

A 

zhu-sun 

'iT 

vi 

.  ^ 

B 

zhu-wan 

WE 

1 

.  ^‘L 

B 

INVENTORY  OF  MANDARIN  SYLLABLES 
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INVENTORY  OF  MANDARIN'  SYLLABLES  ACCORDING  TO  THE  PINYIN  ALPHABET 


\  * 

is.  i 

"\  f 

Syllabic  Inventory  According  to 

the  PINYIN  Alphabet  -  1 

T  \  L 
I  \ 

E 

AI 

El 

AO 

OU 

AN 

EN 

ANG 

ONG 

A  \ 

,L 

H 

I- 

er 

a 

e 

ai 

ai 

ao 

ou 

an 

en 

ang 

eng 

!  B 

ba 

bai 

bei 

bao 

ban 

ben 

bang 

beng 

F 

pa 

pai 

pci 

pao 

pan 

pen 

pang 

peng 

!  M 

1 

ma 

mai 

mei 

mao 

mou 

man 

men 

raang 

meng 

!  F 

i 

fa 

fei 

fou 

fan 

fen 

fang 

feng 

'  D 
| 

da 

do 

dai 

dei 

dao 

dou 

dan 

dang 

deng 

dong 

T 

ta 

to 

tai 

tao 

tou 

tan 

tang 

teng 

tong 

N 

na 

ne 

nai 

nei 

nao 

nou 

nan 

nen 

nang 

neng 

nong 

L 

la 

le 

lai 

lei 

lao 

lou 

lan 

lang 

long 

long 

2 

zn 

ze 

zai 

zoi 

zao 

zou 

zan 

zen 

zang 

zeng 

zong 

° 

ca 

ce 

cai 

cao 

cou 

can 

cen 

cang 

ceng 

cong 

'  S 

sa 

sc 

sai 

sao 

sou 

san 

sen 

sang 

seng 

song 

zh 

zha 

zhc 

zhai 

zhci 

zhao 

zhou 

zhan 

zhen 

zhang 

zheng 

zhong 

CH 

cha 

chc- 

chai 

chao 

chou 

chan 

chon 

chang 

cheng 

chong 

SH 

sha 

she 

shai 

shei 

shao 

shou 

shan 

shen 

shang 

shong 

s 

1 

re 

v*n/ . 

rou 

ran 

ren 

rang 

reng 

rong 

: — g 
i 

e* 

E° 

gai 

S«i 

gao 

gou 

gan 

gen 

gang 

gong 

gong 

1  K 

ka 

ko 

kai 

kao 

kou 

kan 

ken 

kang 

keng 

kong 

!  H 

! 

i 

! — 

ha 

ho 

hai 

hci 

hao 

hou 

han 

hen 

hang 

heng 

hong 
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Syllable  Inventory  According  to  the  PINYIN  Alphabet  -  3 


N  ' 

I  ' 

m  J  ' 

i  18 

A 

L 

A 

Z 

» 

_A 

u 

UO 

UA 

UAI 

UEI 

UAN 

UN 

UANG  UENG 

wu 

wo 

wa 

wai 

woi 

wan 

wen 

wang  wcng 

3 

bu 

bo 

P 

pu 

po 

M 

mu 

mo 

F 

fu 

fo 

C 

du 

duo 

dui 

duan 

dun 

T 

tu 

tuo 

tui 

tuan 

tun 

N 

nu 

nuo 

nuan 

nun 

L 

lu 

luo 

luan 

lun 

Z 

zu 

zuo 

zui 

zuan 

zun 

0 

cu 

cuo 

cui 

cuan 

cun 

_ ® _ 

su 

suo 

sui 

suan 

sun 

ZH 

zhu 

zhuo 

zhua 

zhuai 

zhui 

zhuan 

zhun  zhuang 

CH 

chu 

chuo 

chua 

chuai 

chui 

chuan 

chua 

chuang 

SH 

shu 

shuo 

shua 

shuai 

shui 

ahuan 

shun  shuang 

R 

ru 

ruo 

rui 

ruan 

run 

G 

gu 

guo 

gua 

guai 

gui 

guan 

gun 

guang 

K 

ku 

kuo 

kua 

kuai 

kui 

kuan 

kun 

kuang 

H 

hu 

huo 

hua 

huai 

hui 

huan 

hun 

huang 

nil  ntie  25 

lii  lUe  lUan  lttn  2? 


ju  jue  ‘nan  jun  33 
qu  quo  -man  qun  32 
xu  i,ue  xuan  xun  33 


COMPARATIVE  TABLE  OF  PINYIN,  YALE 
WADE-GILES,  ZHUYIN  ZIMU 
AND  GWOYEU  ROMATZYH  (TONAL  SPELLING)  SYSTEMS* 

ROMATZYH 


py 

YALE 

WG 

ZYZM 

1 

2 

3 

4 

a 

a 

Y 

a 

ar 

aa 

ah 

-- 

ai 

ai 

r- 

ai 

air 

ae 

ay 

on 

an 

an 

*> r 

an 

arn 

aan 

ann 

ang 

ang 

ang 

t 

ang 

arng 

aang 

anq 

00 

au 

ao 

£ 

au 

aur 

ao 

aw 

ba 

ba 

pa 

>?Y 

ba 

bar 

baa 

bah 

bai 

bai 

pai 

bai 

bair 

bae 

bay 

ban 

ban 

pan 

* 1 V 

ban 

bam 

baan 

bann 

bang 

bang 

pang 

tt 

bang 

barng 

baang 

banq 

bao 

bau 

pao 

bau 

baur 

bao 

baw 

bei 

bei 

pci 

i‘  A, 

■f  ' 

bei 

beir 

beei 

bey 

ben 

ben 

pen 

ben 

bern 

been 

benn 

beng 

beng 

peng 

*}/- 

beng 

berng 

be  eng 

benq 

bi 

bi 

Pi 

! 

bi 

byi 

bii 

bih 

bian 

by  an 

pien 

bian 

byan 

bean 

bionn 

biao 

byau 

piao 

fit 

biau 

byau 

beau 

biaw 

bie 

bye 

pieh 

‘/ip. 

bie 

bye 

biee 

bieh 

bin 

bin 

pin 

'j  i  h 

bin 

byn 

biin 

binn 

bing 

bing 

ping 

‘/it 

bing 

byng 

biing 

binq 

bo 

bwo 

po 

:/r. 

bo 

bor 

boo 

boh 

bu 

bu 

pu 

X 

bu 

bwu 

buu 

buh 

ca 

tsa 

ts'a 

h  r 

tsa 

tsar 

tsaa 

tsah 

cai 

tsai 

ts’ai 

a  ’h 

tsai 

tsair 

tsae 

tsay 

cam 

tsan 

ts'an 

/  '/ 

tsan 

tsarn 

tsaan 

tsann 

cang 

tsang 

tc '  ang 

5  *• 

tsang 

tsarng 

tsaang 

tsanq 

cao 

tcau 

tB  'ao 

tsau 

tsaur 

toao 

tsaw 

•See  p.  ^3  for  references  for  these  systems. 
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ROMATZYH 


YALE 

WG 

’  SYZM 

i 

2 

3 

4 

CO 

tse 

ts'e 

i  <• 

tso 

tser 

tsee 

tseh 

con 

t.sen 

ts 1  un 

*'? 

tsen 

tsern 

tseen 

tsenn 

ceng 

tseng 

ts'ong 

S* 

tseng 

tserng 

tseeng 

tsenq 

cha 

cha 

ch'a 

3  Y 

cha 

char 

chaa 

chah 

chai 

chai 

ch'ai 

chai 

chair 

chae 

chay 

c^n 

chan 

ch'an 

chan 

charn 

chaan 

chann 

chang 

chang 

ch'ang 

■\t 

chang 

charng 

chaang 

chanq 

o 

o 

chau 

ch'ao 

chau 

chaur 

chao 

chaw 

che 

che 

ch'e 

\  t 

che 

cher 

chee 

cheh 

chen 

chen 

ch'en 

chen 

chern 

cheen 

chenn 

cheng 

cheng 

ch'eng 

i'- 

cheng 

cherng 

cheeng 

chenq 

chi 

chr 

ch'ih 

1 

chy 

chyr 

chyy 

chyh 

chong 

chung 

ch'ung 

f.<Y. 

chong 

chorng 

choong 

chonq 

chou 

chou 

ch'ou 

^  % 

chou 

chour 

choou 

chow 

chu 

chu 

ch'u 

chu 

chwu 

chuu 

chuh 

chua 

chwa 

ch'ua 

'<>0f 

chua 

chwa 

choa 

chuah 

chuai 

chwai 

ch'uai 

w> 

chuai 

chwai 

choai 

chuay 

chuan 

chwan 

ch'uan 

W 

chuan 

chwan 

choan 

chuann 

chuang 

chwang 

ch'uang 

chuang 

chwang 

cl.oang 

chuanq 

chui 

chwei 

ch'ui 

chuei 

chwei 

choei 

chuey 

chun 

chv/un 

ch'un 

m 

chuen 

chwen 

choen 

chuenn 

chuo 

chwo 

ch'o 

Uc! 

chuo 

chwo 

chuoo 

chuoh 

ci 

tsz 

tz'u 

5 

tsy 

tsyr 

tsyy 

tsyh 

cong 

tsung 

ts 

tsong 

tsorng 

tsoong 

tsonq 

cou 

tsou 

ts  'ou 

7  * 

tsou 

tsour 

tsoou 

tsow 

cu 

tsu 

ts'u 

tsu 

tswu 

tsuu 

tsuh 

cuan 

tswan 

ts*uan 

tsuan 

tswan 

tsoan 

tsuann 

cui 

tswei 

ts'ui 

txA 

tsuei 

tswei 

tsoei 

tsuey 

cun 

tswun 

ts'un 

tsucn 

tswen 

tsoen 

tsuenn 

cuo 

cswo 

ts  'o 

tsuo 

tswo 

tsuoo 

tsuoh 

da 

da 

ta 

ft  Y 

da 

dur 

daa 

dah 

dai 

dai 

tai 

dai 

dair 

dae 

day 

dan 

dan 

tan 

tie, 

dan 

darn 

daan 

dann 
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PY 

YALE 

WG 

’  ZYZH 

dang 

dang 

tang 

ht 

dao 

dau 

tao 

J/'A 

dc 

de 

t.e 

ftL 

dei 

dei 

tei 

ft'\ 

deng 

deng 

teng 

'nt- 

di 

di 

ti 

■V  | 

dian 

dyan 

tien 

%  iq 

diao 

dyau 

tiao 

t.\  i 

die 

dye 

tieh 

ftltt 

ding 

ding 

ting 

ftu- 

diu 

dyou 

tiu 

dong 

dung 

tung 

ftKL 

dou 

dou 

tou 

‘r-  < 

du 

du 

tu 

ft  A 

duan 

dwan 

tuan 

y+v, 

dui 

dv;ei 

tui 

Yji'k 

dun 

dwun 

tun 

bib 

duo 

dwo 

to 

y>r 

e 

e 

e,o 

t,  Z 

ei 

ei 

ei 

A 

en 

en 

en 

*1 

eng 

eng 

eng 

L 

er 

er 

c-rh 

)V 

fa 

fa 

fa 

c  Y 

fan 

fan 

fan 

cn, 

fang 

fang 

fang 

cfc 

fei 

fei 

fei 

ta 

fen 

fon 

fen 

Ch 

feng 

feng 

feng 

Ci 

fo 

fwo 

fo 

Cc 

fou 

fou 

fou 

R0MAT2YH 


1 

2 

“  3 

4 

dang 

darng 

daang 

danq 

dau 

daur 

dao 

daw 

de 

dor 

dee 

deh 

dei 

deir 

deei 

dey 

deng 

derng 

deeng 

denq 

di 

dyi 

dii 

dih 

dian 

dyan 

dean 

diann 

diau 

dyau 

deau 

diaw 

die 

dye 

dice 

dieh 

ding 

dyng 

diing 

dir.q 

diou 

dyou 

deou 

diow 

dong 

dorng 

doong 

donq 

dou 

dour 

doou 

dow 

du 

dwu 

duu 

duh 

duan 

dwan 

doan 

duann 

duei 

dwei 

doei 

duey 

duen 

dwell 

doen 

duenn 

duo 

dwo 

duoo 

duoh 

£ 

or 

ee 

eh 

ei 

eir 

eei 

ey 

on 

ern 

een 

c-r.n 

eng 

erog 

eeng 

enq 

erl 

eel 

ell 

fa 

far 

faa 

fah 

fan 

fam 

faan 

fann 

fang 

farng 

faa;;g 

faiiq 

fei 

feir 

feei 

fey 

fen 

fern 

feen 

fenn 

feng 

fcrr.g 

feeng 

fenq 

fo 

for 

fr- 

fch 

fou 

four 

foou 

fow 
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ROMATZYH 


F Y 

YALE 

WG 

:  ZYZH 

i 

2 

3 

4 

fu 

fu 

fu 

r;x 

fu 

fwu 

fuu 

fuh 

ga 

Sa 

ka 

*  1 

ga 

gar 

gaa 

gah 

gai 

gai 

kai 

gai 

gair 

gae 

gay 

gan 

gan 

kan 

«r7 

gar. 

garn 

gaan 

gan  n 

sang 

gang 

kang 

gang 

garng 

gaang 

ganq 

gao 

gau 

kao 

gau 

gaur 

gao 

gaw 

ge 

go 

ke,  ko 

«  £ 

ge 

ger 

gee 

geh 

gei 

gei 

kei 

«  A 

gei 

geir 

geei 

gey 

gen 

gon 

ken 

«<7 

gen 

gern 

geen 

genn 

geng 

geng 

keng 

il  i- 

geng 

gerng 

geeng 

genq 

gong 

gung 

kung 

gong 

gorng 

goong 

gonq 

gou 

gou 

kou 

A  *. 

gou 

gour 

goou 

gow 

gu 

gu 

ku 

A* 

gu 

gwu 

guu 

guh 

gua 

gwa 

kua 

«xy 

gu<a 

gwa 

goa 

guah 

guai 

gwai 

kuai 

guai 

gwai 

goai 

guay 

guan 

gwan 

kur.n 

Ax? 

guan 

gwan 

goan 

guann 

gunng 

gwang 

kuang 

cut 

guang 

gwang 

goang 

guana 

gui 

gwei 

kuei 

«  XA 

guei 

gwei 

goei 

guey 

gun 

gwun 

kun 

guen 

gwen 

goen 

guenn 

guo 

gwo 

kuo 

guo 

gwo 

guoo 

guoh 

ha 

ha 

ha 

/'r 

ha 

har 

haa 

hah 

hai 

hai 

hai 

hai 

hair 

hae 

hay 

han 

han 

han 

/‘5 

han 

ham 

haan 

hann 

hang 

hang 

hang 

rt. 

hang 

harng 

haang 

hanq 

hao 

hau 

hao 

rk 

hau 

haur 

hao 

haw 

he 

he 

he 

rt 

he 

her 

hee 

hch 

hei 

hoi 

hei 

r\ 

hei 

hc’ir 

heei 

hey 

hen 

hen 

hen 

rh 

hen 

hem 

liOcZl 

henn 

heng 

heng 

heng 

r  l. 

heng 

he  mg 

heeng 

henq 

hong 

hung 

hung 

r*  l 

hong 

horng 

hoong 

honq 

hou 

hou 

hou 

T  * 

hou 

hour 

hoou 

how 
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PY 

YALS 

WG 

ZYZM 

ku 

ku 

k’u 

5x 

kua 

h,;a 

k 1  ua 

W 

kuai 

k'v'ai 

k'uai 

kuan 

kwan 

k '  uan 

W 

kuang 

kwang 

k'uang 

kui 

kwei 

k'uei 

kun 

kwun 

k'un 

kuo 

kwo 

k'uo 

5*£ 

la 

la 

la 

lai 

lai 

lai 

lan 

lan 

lan 

lang 

lang 

lang 

lao 

lau 

lao 

le 

lc 

le 

lei 

lei 

loi 

%\ 

leng 

leng 

leng 

li 

li 

li 

it  i 

li.a 

lya 

lia 

lian 

lyan 

lien 

liang 

lyang 

liang 

'rnk 

liao 

lyau 

liao 

"tl'u 

lie 

lyc 

lieh 

1j\^ 

lin 

lin 

lin 

VI > 

ling 

ling 

ling 

fj\  L 

liu 

lyou 

liu 

fj\9 

long 

lung 

lung 

lou 

lou 

lou 

5*  * 

lu 

lu 

lu 

'7/X 

luan 

lwan 

luan 

W 

lun 

lv;un 

lun,  lun 

fjy. ‘y 

luo 

Iwo 

lo 

lu 

lyu 

1U 

luan 

lywan 

lufin 

•but$ 

HOMATZYH 


i 

2 

"  3 

4 

ku 

kwu 

kuu 

kuh 

kua 

kwa 

koa 

kuali 

kuai 

kwai 

koai 

kuay 

kuan 

kwan 

koan 

kuann 

kuang 

kwang 

koang 

kuanq 

kuei 

kwei 

koei 

kuey 

kuen 

kwen 

koen 

kuenn 

kuo 

kwo 

kuoo 

kuoh 

lha 

la 

lexx 

lah 

lhai 

lai 

lac 

lay 

lhan 

lan 

la^n 

lann 

lhang 

lang 

la-ang 

lanq 

lhau 

lau 

lao 

lav; 

lhe 

le 

lee 

leh 

lhei 

lei 

leei 

lei 

lheng 

leng 

leeng 

lenq 

lhi 

li 

lii 

lih 

lhia 

lia 

lea 

liah 

lhian 

lian 

lean 

liann 

lhiang 

liang 

leang 

lianq 

lhiau 

liau 

leau 

liaw 

Ihie 

lie 

liee 

lieh 

lhin 

lin 

liin 

linn 

lhing 

ling 

liing 

linq 

lhiou 

liou 

leou 

liow 

lhong 

long 

loong 

lonq 

lhou 

lou 

loou 

low 

lhu 

lu 

luu 

luh 

li.uan 

luan 

j.oan 

luann 

lhuen 

j.ucn 

loon 

luenn 

lhou 

.’uo 

luc* 

iuoh 

liiiu 

liu 

leu 

iiuh 

lhiunn 

liuan 

leuan 

liuann 

-43- 

HOMATZYH 

p l 

YALE 

WG 

ZYZM 

1 

P 

3 

4 

•lUG 

<U 

>> 

•lueh 

'wt 

lhuc 

liue 

leue 

liuerh 

•lUn 

•xy'un 

lun  • 

5/U*; 

Ihiun 

liun 

leun 

liurin  1 

ma 

ma 

ma 

*  •  t 

mha 

ma 

maa 

mah 

mai 

mai 

mai 

r'$T/ 

mhr.: 

mai 

mao 

may 

man 

man 

n7? 

mhan 

man 

maan 

mann 

mang 

mang 

mang 

rahang 

mang 

maang 

manq 

mao 

mau 

mao 

1 14s 

mhau 

mau 

mao 

maw  , 

mei 

mei 

mei 

n\ 

rahei 

mei 

meei 

mey 

men 

men 

men 

n'-7 

mhen 

men 

meen 

menn 

meng 

meng 

meng 

nz_ 

mheng 

men 

meeng 

menq 

mi 

mi 

mi 

01 

mhi 

mi 

rr.ii 

mih 

mian 

my  an 

mien 

ni? 

r.ihian 

mian 

me  van 

miann 

miao 

myau 

miao 

0  /  4i 

mhiau 

niau 

meau 

t 

miaw 

mie 

mye 

mieh 

r>  nr 

mhde 

mie 

rniee 

mie-h 

min 

min 

min 

n  /  *7 

mhin 

min 

miin 

minn  1 

ming 

ming 

ming 

fi/4. 

mhing 

ming 

mii  ng 

rainq  ; 

miu 

myou 

miu 

ii« 

tnhiou 

miou 

meou 

miow 

mo 

mwo 

mo 

ne: 

mho 

mo 

MOO 

moh  J 

1 

mou 

mou 

mou 

n* 

mhou 

mou 

rr.oou 

mow 

mu 

mu 

mu 

n> 

mhu 

mu 

muu 

muh  | 

na 

na 

na 

“7  s./ 

/  : 

nha 

na 

naa 

nah 

nai 

nai 

nai 

-<  u' 

nhai 

nai 

nae 

nay 

nan 

nan 

nan 

3$ 

nhan 

nan 

naan 

nann  1 

nang 

nang 

nang 

77k 

nhang 

nang 

naang 

nanq 

nao 

nau 

nao 

nhnu 

nau 

nao 

nav; 

ne 

ne 

no¬ 

nhe 

ne 

nee 

neh 

nei 

nei 

ne  i 

nhoi 

nei 

neei 

ney 

non 

nen 

nen 

1*7 

nhen 

nen 

neon 

nenn 

neng 

neng 

neng 

nheng 

neng 

neeng 

none 

ni 

ni 

ni 

5  1 

nhi 

ni 

"iii 

nih 

nian 

nyan 

ninn 

"I'1? 

nhian 

nian 

nean 

niann 
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n 
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WG 

ZYZM 

niang 

nyang 

niang 

3IA 

niao 

a/au 

niao 

3/4 

nie 

nye 

nioh 

nin 

nin 

nin 

31* 

ning 

ning 

ning 

3|4 

i.iu 

nyou 

niu 

3  lx 

nong 

nung 

nung 

"iKL 

nou 

nou 

nou 

3* 

nu 

nu 

nu 

3* 

nuan 

nwan 

nuan 

3^ 

nun 

nvmn 

nun 

nuo 

nvo 

no 

nil 

nyu 

nU 

3u 

ntte 

nywe 

nlich 

lu-t 

ou 

ou 

ou 

X 

pa 

pa 
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CONVERSION  ALGORITHMS  AMONG  DIFFERENT .TRANSCRIPTIONS 

K.  P.  Li 


I.  Introduction: 

A  set  of  conversion  rules  for  the  Chinese  Transcription  Systems  Pinyin, 

Yale,  Wade— Giles  and  Romatzyh  hits  been  constructed  in  the  form  of  regular  lin¬ 
guistic  rules  which  can  be  applied  to  computer  programs.  The  conditions  and 
stored  information  are  reduced  to  the  minimum,  .including  only  the  alphabets  used 
in  one  systems,  the  tone  marks  and  ;rd  boundaries.  The  traffic  rules  used  here 
are  very  simple,  as  shown  in  Pig.  1.  In  each  step,  the  TEST  is  to  find  out 
whether  any  portion  of  an  input  is  exactly  the  same  as  that  on  the  left',  hand  side 
of  the  function;  if  the  response  is  YES,  then  the  saj  portion  is  changed  to  the 
part  shown  in  the  right  hand  side  of  the  function;  if  a  NO  is  indicated,  then 
the  input  goes  to  the  next  stop  without  change.  The  same  process  is  carried 
through  until  the  END  is  reached.  During  the  TEST  a  sot  of  dements  may  be  list¬ 
ed  in  one  single  step,  in  which  case  the  input  must  be  checked  against  each  ele¬ 
ment  in  the  order  listed.  Once  an  element  is  found  to  be  identical  with  a  por¬ 
tion  of  the  input,  the  same  conversion  operation  takes  place,  after  which  the 
input  must  be  carried  directly  into  the  next  step  without  checking  the  remaining 
elements  in  the  list.  In  other  words,  each  step  contains  no  more  than  one  opera¬ 
tion.  A  complete  program  of  conversion  rules  between  Pinyin- Yale,  Pinyin-WG, 
ond  Pinyin-Romatzyh  (Basic  form),  in  both  directions,  Is  listed  in  Section  II. 

Before  applying  the  rules,  it  is  essential  to  have  the  word  boundaries  (•) 
marked  out.  Unfortunately,  all  systems  contain  some  ambiguity  in  word  boundary 
which  necessitates  pro-marking  by  hand.  In  Section  III  we  have  constructed  a 
minimum  set  of  rules  for  marking  out  by  hand  the  ambiguous  word  boundaries  and 
a  program  for  indicating  all  word  boundaries  which  can  be  done  by  machine,  in 
the  Pinyin  System.  Similar  procedures  can  be  followed  for  constructing  rules 
and  programs  for  the  other  systems  but  they  are  much  more  complicated  than  those 
for  the  Pinyin  System. 

The  tonal  spelling  in  the  Romatzyh  System  (shown  in  Section  IV)  presents 
additional  complications  in  programming.  As  a  result,  more  cample:-:  traffic  rules 
are  felt  necessary  in  order  to  reduce  the  considerable  number  oi  conversion 
rules.  The  flow  chart  for  these  traffic  rules  ;  i0  shown  in  Fig,  2,  we  have  not 
yet  investigated  the  possibility  of  simplifying  the  rules  in  Section  II  by  the 
application  of  these  traffic  rules. 
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In  Section  V,  several  examples  illustrating  the  actual  applications  of 
these  rules  arc  given.  We  intend  to  run  a  computer  program  to  chock  these  rules 
in  the  future.  The  references  upon  which  the  various  transcription  systems  aro 
based  are  listed  in  Section  VI. 
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I  INPUT | 
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[end  1 


STEP  N 


STEP  N+l 


STEP  M 


STEP  R 


Figure  1.  The  pattern  of  traffic  rules 
used  in  the  Conversion  Rules  between 
systems.  The  output  of  Step  N  always 
goes  to  the  next  step. 


Figure  2.  Three  different  traffic  rules 
used  in  tonal  spelling.  Hie  output  of 
Step  N  may  go  to  the  next  step,  or  to 
some  later  Step  M,  or  to  the  end. 


II.  Conversion  Rules  among  Chinese  Transcription  Systems: 


A.  Conversion  Rules  from  Pinyin  to  Y« ’  : 
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r. 

Pinyin. 


V 

iou. 

uei. 

*tU. 

.L 

v 

iu. 

ui. 

* 

0.0. 

.  r  i. 

xir 

.b 

•P 

.m 

.f 

Rules : 

1. 

X1  ■ 

r* 

X2 

2. 

ung. 

> 

ong. 

3. 

w 

- - 

u 

4. 

.u 

.w 

5. 

x3x5  - 

- ? 

* 

X4X6 

X^  yu  or  yu 


X?  U  or  U 


XX  or  XX 


X  or  X 


*11  uu 

WRITE  OUTPUT 


C.  Conversion  Rules  from  Pinyin  to  Wade-Giles: 


■0 

.q  .x 

•y 

.  z 

♦  c  .s 

,zh 

. ch  . sh 

.r 

,b  . 

p  .d  .  t 

•g 

.k  .  zh 

P  • 

p'  . t  .  t' 

»k 

.k*  .ch 

.  tsz 

.ts'z 

.tz 

.tz* 

r  i 

U 

ian. 

ong. 

* 

uo. 

.er. 

ien. 

ung. 

* 

0. 

.Irh. 

.k 

•  k'  ,h 

0. 

ui.  e. 

uo.  uei.  o 
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Rules : 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


X^u  or  u 
Xgi.  - 
X^i.  — 


Xge. 


X11X12  — 
WRITE  OUTPUT. 


XXU  or  & 


X2z«. 

X.,ih. 

3 


Xgfih  i 


10 


X11X13 


D.  Conversion  Rules  from  Wade-Giles  to  Pinyin: 


xr 

• 

zu. 

•tz'u.  • ssu. 

X2: 

si. 

. ts  ^ 1 1  . ssi « 

V 

.ch* 

.ch  .j  .ts'  .ts  .  t' 

•  t  *  p  *  •  p  •  k  * 

.k 

V 

.  ch 

. zh  . r  . c  . z  »t 

•  d  .p  .b  »k 

•  g 

V 

•S 

.k  ,h 

X6: 

.  zh 

.ch  .hs  .y 

V 

.q  .x  .y 

Xg: 

i 

U  l  fi 

*  * 

V 

i 

u  i  u 

V 

.SG 

?.  ung.  h.  .yu. 

xn: 

.8 

i.  ong.  .  .you. 

X12: 

.d 

. t  .n  .1  .zh  .ch  .sh 

•  z  •  c  •  s  •  r, 

V 

i 

•y 

Rules: 

1. 

X1  - *  X2 

2. 

h  - *  X4 

3. 

ih.  - r. 

4. 

X55.  - ^  X^e. 

5. 

X6X8  - *  X7X8 

— *  VS 

6. 

xio  - *  X11 

7. 

hi0,' - *  hi00' 

8. 

9. 

X^en.  X^&n« 

WRITE  OUTPUT. 


re¬ 
conversion  Ru1.cb  from  Pinyin  to  Romatzyh  (Basic  Form): 


V 

•  J 

.q  .x 

•  y 

V 

y 

w 

v 

i 

u 

V 

ux. 

iu, 

no. 

V 

uei. 

,  iou. 

au. 

X6: 

.  zh 

,ch 

,  oh  <z 

$  C  #6 

.r 

y 

.  zh 

.  ch 

•  C  *2 

•  q  <x 

.er. 

V 

•d 

,ch 

•  to  • tz 

,  ch  .  sh 

•  ©1  • 

Rules: 

1. 

(Input) 

— 

-r*-  Input 

•f  Tone 

2. 

XjU 

- 

X1U 

3. 

un  — 

- > 

uen 

4. 

U  — 

iu 

5. 

,x2  - 

- ¥ 

,x3 

6. 

.XX  - 

- *• 

,x 

7. 

x6i. 

- > 

Xgy. 

8. 

X4  “ 

- ^ 

X5 

9. 

X7  " 

x8 

WRITE  OUTPUT. 

F. 


Conversion 


v 

,ch 

V 

•q 

V 

. i 

V 

.zh 

V 

x6! 

.in 

,iin 

V 

,i 

Xg: 

•y 

X9* 

uen. 

X10! 

tin. 

Pules  from  Romatzyh( Basic  Form) to  Pinyin: 
•  oh  .  J 
,x  -v 
.  tz  .  ts 

•  2  •  C 

•  1  •  •  U» 

.ii.  .uu. 

.u 

.w 

uei.  iou.  ou. 

ui.  iu.  so. 


X  i  - »  x,i 

4  — *  *; 

X2iu  - X2u 


Pules : 


1 

2 

3 
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4. 

5. 

6. 

7. 


8. 

9. 


•  v  - *  .  j 


y.  — . >  i. 


Input  +  Tone  —  *— » 
WRITE  C'JTPUT. 


(Input),  # 


#Tone  mark  is  always  placed  on  the  first  vowel  except  when  combined  vowels 
hc^e  i,  u,  or  U  as  the  first  vowel,  in  which  case  it  should  be  placed  on 
.  the  second  vowel. 

III.  Rules  and  Program  Marking  out  Word  Boundary  for  Pinyin  System: 


A.  Rule  for  Eliminating  Ambiguous  Word  Boundaries: 

a,  e  and  o  not  preceded  by  a  consonant  must  have  word  boundary  (•)  marked 
out  by  hand. 


B.  Program  for  Marking  out  All  Unambiguous  Word  Boundaries: 


xl! 

b 

p  m  f 

and 

(space) 

X2  ‘ 

z 

c  s 

V 

n 

r 

is: 

1. 

X1  " 

2. 

*X2,h 

3. 

•  X  . 

5 

4. 

•  8» 

X  ’•> 

"  *1 


-fi-  .X^h 


:s* 


hzcsrjqxyw 


C.  Examples* 

•  "•  >t  % 

k 

zKell 

you 

shierbn  yizi. 

zheli 

you 

shi.^rba  yizi. 

1.  .z.h^.li.  . 

you.  .s.hi.&.r.ba. 

.yi.zi. . 


_ 2.  .  zhfl.lL  .you,  .shl.&.r.ba.  .yl.zi.. 

•Unnumbered  rulos  are  for  hand-marked  boundaries.  Numbered  rules  arc  for  ma¬ 
chine-marked  boundaries. 
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3.  .zhe.ii.  .you.  .shi.4r.ba,  .yi.zi.. 

4.  .zhe.ii.  .you.  .shi.4r.ba.  .yi.zi.. 

b- 


zhongeguanxi  hudn'shi  m^iyou  gaibian. 


:'iA 


zhong. 4guanxi  hudnshi  meiyou  gaibian. 

1.  4z/ho.n.g.4.gua.n.xi.  .hud.n.s.hi.  .mti.yXu.  .gai.bid.n.. 

2.  .zho.n.g.e.gua.n.xi.  .hud.n.shi.  .mei.you.  .gai.bia.n.. 

3.  . zhon.g.5.guan.xl.  .hudn.ahi.  .mdi.you.  .gai.bian.. 

4.  , zhong. e.guan.xi.  .hudn.shi.  .raei.vou..  '  .bian. . 

c.  .V a  i?A) M ifij  -  n  t  •*.#' 

bddnzhaogulzltulyan  yidinghuichucu<5. 

bd . dnzhdogulzd tulyan  y rdinghuichucud . 

1.  .bd.d.n.z.hao.gul. ze.tul.ya.n.  .yi.di.n.g.hui.c.hu.cuo. . 

2.  .brf.a.n.zhao.gul.zd.tui.ya^n.  .yi.di.n.g.hui.chu.cuo. . 

3.  .bd.dn.zhdo.gul.zo.tul.yan.  .yi.din.g.hui. chu.cuo. . 

4.  .bu.an.zhdo.gul.ze.tul.yan.  . yx. ding. hui. chu.cuo. . 

d. 


4  *1 

•3/ 

J-j  7 

1  % 

niangao 

ndncr 

S  V 

muer 

alien  gao 

niangao 

ndn.er 

mu.  or 

shcngao 

1.  .nla.n.gao. 

1.  .nd.n.e.r. 

1.  mu.e.r. 

1.  .s.he.n.gao 

2.  .nla.n.gao. 

2.  .nd.n.d.r. 

2.  .mil.e.r. 

2.  .shc.n.gao. 

3.  .nlan.gao. 

3.  .ndn.er. 

3.  .mil.er. 

3.  .shen.gao. 

4.  .nlan.gao. 

4,  .ndn.tr. 

4,  .md.er. 

4.  .shen.gao. 

IV.  Tonal  Spelling  Rules  for  Romatzyh  System; 

A.  Conversion  Rules  from  Basic  Form  to  Tonal  Spelling: 
a.  Pre-rules : 

X^:  m  n  1  r 

1.  +  (1)  - *  .X-jh  jr  to  END 

2.  .X1  +  '2)  - *■  .Xx  go  to  END 

3.  (input)  +  (l)  (input)  go  to  END 

4.  (input)  +  (2)  . (input)  go  to  B- 2  Rules 


I 


?.  (input)  +  (3) 
6.  (input)  +  (4) 
b.  B-2  Rules: 


(input) 
( input ) 


go  to  B-3  Rules 
go  to  B-4  Rules 


xl! 

i 

u 

X-: 

0 

a  0  y 

X 

i 

u 

V 

y 

w 

X  : 

yi 

vu 

X6: 

ay* 

ey.  aw,  ow. 

X?! 

ai. 

0 i.  au.  ou# 

Rules: 

1. 

if  X-  Xp  X., 

go 

to  Step  5 

2* 

%  — * 

X_X7r 

2  3 

go  to  OUTPUT 

.  *» 

go 

to  Step  5 

go  to  OUTPUT 


8.  X4. 


WRITE  OUTPUT. 


B-3  Rules: 


ye  wo 


Rules:  1.  iX. 


2.  uX2 

3.  aX, 


go  to  OUTPUT 


go  to  Step  6 
go  to  Step  6 
gc  to  Step  6 
go  to  Step  6 


6.  .X..X, 

2  2 


,x,x,x.. 

2  2  2 
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8. 

9. 


if  .X  X 
*X5 

WRITE  OUTPUT. 


go  to  OUTPUT 

-y  .1, 


d. 


B-4 

X1: 

V 

V 

X4: 

V 

Rules : 


Rules: 
i.  u. 


y- 

a 

y 

i 

1. 

2. 

3. 

4. 

5. 

6. 


v/. 


n.  ng.  1.  .  (except  space  before  the  boundary) 

nn.  nq.  11.  h. 


if  X3X4 


4* 

•  x^h. 

.in 


2 

go  to  Step  4 


x5h. 

,XCX  h. 
5  5 

.iin 

•  X., 


WRITE  OUTFUT. 


B.  Conversion  Rules  from  Tonal  Spelling  to  Bas-io  Form: 
a.  Pre-rules: 


2* 


4‘ 


6' 


8‘ 


.n 

h. 

y. 

y* 

ao 

r 

aa 


.1 

nn. 


•n; 

11. 

yy 

w. 

ae 
y  w 
ee  oo 


oa 


.r 

nq. 


oe 


eo 


eu 


.tz  .ts 


1. 

X.h  - 

X  +  (1) 

2. 

if 

X2 

go 

to 

4-B  Rules 

3. 

if 

x8x 

go 

to 

Step  5 

4. 

if 

X4 

go 

to 

4-B  Rules 

5- 

if 

X5 

go 

to 

3-B  Rules 

6. 

if 

X7 

go 

to 

3-B  Rules 

7. 

if 

y* 

go 

to 

Step  10 

8. 

if 

X6 

go 

to 

2-B  Rules 

uu  yy 
.ch  .sh  .r 

go  to  END 
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10.  (input) 


^  (?)  go  to  END 
(input)  +  (l)  go  to  END 


b.  2-B  Rules: 
X, :  ,  n 


1.  rX, 


2.  if  y.  gc 

.5.  X2  - j- 

4.  X7X7  - 

3  3 

5.  (input)  - 

WRITE  OUTPUT. 


go  to  Step  4 


3-B  Rules: 

V 

0  O 

V 

a  u 

V 

u  o 

V 

y  v/ 

1.  X-jS 

2.  aX, 


4.  X?e 


6.  XX 

7.  XX 


8.  (input)  - 

WRITE  OUTPUT. 


d.  4-B  Rules: 

Rules:  1.  yh. 

2.  w 

3.  y 

4.  h. 

5.  nq. 

6.  XX 


(input)  +  (2) 


( .nput)  +  (3) 


go  to  Step  7 
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7.  (input)  - y  (input)  +  (4) 

WRITE  OUTPUT. 

V.  Sample  Applications  of  All  Rules  (Word  Boundaries  Pre-marked): 
A.  PY  Yale 


.xuan. 

.cun. 

qiong 

» 

.21. 

3. 

.xuan. 

4. 

. cuun. 

6. 

.qyong. 

8. 

.zz. 

5. 

•  xyuan. 

6. 

.cwun. 

9. 

.uyung. 

10. 

.dzz. 

10. 

.syyuan. 

10. 

. tswun. 

10. 

. chyung. 

11. 

.dz. 

11. 

.syuan. 

Yale 

-r 

•lywan. 

.yau. 

. jyung. 

chywan. 

3. 

•lyuan. 

7. 

.iau. 

1. 

.zhyung. 

3. 

.chyuln 

6. 

.lUln. 

8. 

.yau. 

2. 

. zhySng. 

5. 

,qu5n. 

11. 

.ylo. 

3. 

, jiong. 

PY  - 

-  WG 

.que. 

.quo. 

* 

#Z1. 

.zhong. 

1. 

.que. 

4. 

.kuo. 

2. 

.  zzi. 

4. 

. chong. 

4. 

•  ch'iie. 

7. 

.ko. 

4. 

. tszu. 

7. 

. chung. 

6. 

.ch'Ueh. 

8. 

.kuo. 

5. 

.  tzu. 

WG  - 

*  PY 

. tz'u. 

.chieh. 

.ch'ih. 

.kuei. 

1. 

.ts'i. 

2. 

. zhieh. 

2. 

. chih. 

2. 

.guei. 

2. 

» 

.Cl. 

5. 

. jieh. 

3. 

.  chr. 

8. 

.gui* 

6. 

.  jic-. 

6. 

.chi. 

PY  - 

i  RMTZ  (Basic) 

.qun. 

.zun. 

.zhi. 

1. 

,qun.  +  T 

1. 

.zun,  T 

1. 

.zhi,  +  T 

1. 

.ying. 

2. 

•qun.  +  T 

3. 

.zuon.  +  T 

7. 

.zhy.  +  T 

5. 

.iing. 
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4. 

.qiun.  4  T  8. 

• tzucn. 

+  T 

8. 

.jy.  +  T  6 

1  • 

.ing.  +  T 

9. 

•chiun.  +  T 

F. 

RMT 

Z  (Basic)  PY: 

•  jau.  +  T 

» jiuan* 

+  T 

.iau,  -t-  T 

•  u.  +  T 

2. 

.zhau.  +  T  1. 

.  vineuu 

+  T 

7. 

.yau.  +  T 

6* 

.uu.  +  T 

8. 

•zhao.  +  T  3- 

. vuan. 

+  T 

8. 

.yao.  +  T 

7. 

.wu.  +  T 

9. 

. zhao .  4 . 

• juan# 

+  T 

9. 

.  yoo . 

9. 

,wu. 

9. 

. juan, 

G. 

Ton 

al  Spoiling: 

1. 

.tzuei.  +  (2) 

2. 

• jui.  +  (2) 

a. 

4.  .tzuei.  go  to  b 

a. 

4.  . jei.  go 

to 

b 

b. 

1.  go  to  step  5 

b. 

2.  .joir,  go 

to  OUTPUT 

5.  .tzuey. 

6.  . tzwey. 

7.  .tzwei.  go  to 

OUTPUT 

3. 

•u.  +  (3) 

4. 

.duei.  +  (3) 

a. 

5.  .u.  go  to  C 

a. 

5.  .duei.  go 

to 

c 

c. 

3.  .uu. 

6.  .uuu. 

7.  .vmu. 

c. 

2.  .doci.  go 

to 

step  6 

5. 

•uei.  +  (4) 

6. 

•  inic.  t-  (4) 

a. 

6,  .uei.  go  to  d 

6.  .mie.  go 

t  f 

d.  1.  .uey. 

2.  go  to  step  4 
6.  .wey, 

7.  .yann 

a.  2.  .yann,  go  to  d 
d.  3>  .iann. 

6.  .ian. 

7,  .ian.  +  (4) 


8. 


1.  .mieh. 


*yce, 

6.  .yte,  go  tc  c 

5.  .ioe, 

6.  .  j.>., 

8.  . ie.  +  (3) 


-63- 


.RIO.'.U. 

10.  .herng. 

5.  .menu,  go  to  c 

a.  8.  .herng  go 

1.  .miau. 

b.  1.  .hong. 

8.  .miau.  +  (3) 

5 .  .hong.  +  (2) 

VI.  References  for  Conversion  Table: 

Pii.yin  - 
banshe,  1958* 

Yale  -  Po-fei  Huang,  ed.  IFEL  Vocabulary  of  Spoken  Chinese.  New  Haven,  195^ • 

Wade-Giles  -  Mathews'  Chinese-English  Dictionary,  revised  edition,  Harvard 
University  Press,  1961. 

Zhuyinzimu  -  Hanyu  Cidian  '/%  ^\>\ ^  Peiping:  Shangwu  yinshuguan,  1959. 

Romatzyh  -  Yuan-ren  Zhao,  Mandarin  Primer,  Cambridge:  Harvard  University 
Press,  1948,  ‘ 


Hanyu  Pinyin  Cihui  ,k“l  ^  Peiping:  Wlnzi  gaig6  chu 


NOTE: 

We  have  recently  received  the  Chinese  Character  Indexes  by  Ching-yi  Dough¬ 
ty,  Sydney  M,  Lamb  and  Somuel  E.  Martin,  5  volumes,  University  cf  California 
Press,  1963.  In  volume  I  of  this  work,  pp.  xix-xxi,  rules  are  given  for  the  auto¬ 
matic  conversion  between  Guoycu  Romatzyh  and  Pinyin  systems.  Some  similarities 
were  observed  between  those  rules  and  those  in  sections  II-E,  II-F,  and  IV  of 
this  paper.  A  critical  comparison  of  these  sets  of  rules  will  be  forthcoming. 


